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PREFACE 
In 1976 the General Board of the Dutch teachers' union 'Algemene Bond van 
Onderwijzend Personeel' (ABOP) installed a commission to study pupil problems. 
This was done because it was felt that demotivation, conflicts, and early school 
leaving (drop out) were increasing, whüe pupils' achievement was believed to be 
decreasing. The task of the commission was to provide suggestions or proposals to 
reduce pupil problems and early school leaving in the first phase of secondary 
education. The commission reported in November 1977. 
On the basis of the report, the General Board of the ABOP asked the 'Institute for 
Educational Research in the Netherlands' (in short SVO) to fund research on pupil 
problems. The research should concentrate on qualitative and quantitative aspects of 
the problem. The SVO consented and asked some research institutes for research 
proposals. 
In 1979 the 'Institute for Social and Behavioural Studies' was allowed to carry out a 
problem analysis as the first phase of a research project (SVO-project 0483). The 
problem analysis consisted of a review of the relevant literature and of secondary 
analyses. In 1980 a qualitative second phase in the project was carried out by means of 
doing participant observation in some secondary educational types. Two quantitative 
longitudinal studies forming the third phase in the project started in 1981: a 
nonmanipulative study lasting until 198S, and a manipulative study lasting from 
1981-1984. During these three phases parts of the (intermediate) research results 
were published (see the list of publications in this book). The present study focuses on 
the nonmanipulative longitudinal research and can be regarded as the integrated final 
report on SVO-project 0483. 
A research project cannot be carried out without the support and co-operation of 
persons and organizations. Thanks are due to the ABOP for initiating the project The 
ABOP, two other teachers' unions (Katholieke Onderwijs Vakorganisatie, Protestants 
Christelijke Onderwijsvakorganisatie), and prof. dr. G.W. Meijnen functioned as 
advisors in the period 1979-1986. Particularly the co-operation of the schools, 
teachers, and pupils in the different phases of the project was important to the 
research. The discussions in the Dutch 'Multi-level Group' and the research group 
'Motivation in education' provided valuable stimulation both theoretically and 
V 
methodologically. Several of my colleagues and assistants within the Institute for 
Social and Behavioural Studies contributed a lot to the progress of the research 
process and to publishing its results. Finally, without the (financial) assistance of the 
SVO this study would not have been possible. 
Ton Mooij, March 1987 
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PART ONE: AN INTERACTIONAL MULTI-LEVEL APPROACH 
1 

1 PUPIL FUNCTIONING IN EDUCATION 
1.1 Pupil problems 
Studies from different western industrialized countries provide information on prob-
lems that pupils experience in secondary education. For example, Dutch pupils report 
having achievement-related problems like being afraid of getting bad marks, being 
held back, not passing an examination, or not getting the diploma.' Comparable 
problems are found in West Germany (Arbeitsgruppe Schulforschung, 1979,1980; 
Gesamthochschule Essen, 1978), England (Hargreaves, 1967; Hargreaves, Hester, & 
Mellor, 1975), and the United States of America (Alschuler, 1980; Office of Occupa-
tional Planning, 1978; Werthman, 1963). 
Research indicates that the achievement problems usually correlate with behavioural 
and motivational tension. This can be illustrated by research on the dropout phenom-
enon. To drop out is defined as a withdrawal from education without having received 
a diploma (see Bachman, Green, Sc Wirtanen, 1972; English & English, 1970; Groen, 
1972; Reich & Young, 1975). 
Compared to educational careers of non-dropouts, the elementary and secondary 
educational careers of dropouts are characterized by: less learning achievement, 
worse behaviour ratings, less motivation for educational activities, more conflicts, 
more aggression, and more absenteeism (Combs & Cooley, 1968; Dyer, 1968; 
Grimm, 1972; Kaplan & Luck, 1977; Thomburg, 1975; Yudin, Ring, Nowakiwska, 
& Heinemann, 1973). The conflicts are found most frequently in secondary educa-
tion, where distrust of the authorities (teachers) by pupils is related to discipline 
conflicts or power problems in the class-room (Marsh, Rosser, & Harre, 1978; 
Matthijssen, 1986; McRobbie, 1978; Werthman, 1963; Willis, 1978). Aggression is 
expressed as vandalism or delinquency (Bayh, 1975; Reynolds, 1976; Rubel, 1977). 
Absenteeism (Gesamthochschule Essen, 1978; Lesman, 1980; Moos & Moos, 1978; 
Whitehead & Marshall, 1980) and apathy in the class-room (Manthey & Manthey, 
1978; Mooij, Schenaarts, & Sieben, 1984) can, like dropping out, be interpreted as 
signs of a pupil's withdrawal from education. The achievement and motivational 
problems may also occur with 'highly talented' pupils (Reich & Young, 1975; Jansen 
Schoonhoven, Van der Linden, Span, & Van Susante, 1986). 
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Potential dropouts usually achieve relatively litüe in school and are oñen seen to 
behave in school-irrelevant or anti-school ways (Davidson, Bell, & Gore, 1979; 
Tseng, 1972). They also prefer a part-time job (for which they get some money), the 
disco, and being with their friends on the street or in a gang above being in school. As 
it is stated by the Office of Occupational Planning ( 1978): '(...) because they feel they 
can do better in another situation than they can in school. In other words, they can 
achieve more control over their own destinies and exercise their skills in the world of 
work or on the street' (p. 15; see also Ashton, 1973). Dropping out could then be 
interpreted as a pupil's decision process about alternatives referring to: school, work, 
the street, disco, and being with friends. The dynamic character of this decision 
process is indicated by the fact that thinking about becoming a dropout usually lasts 
more than three months before a pupil actually drops out (Venema & Zuure, 1975). 
Generally, it then seems in agreement with reality to define 'dropping out' as л process 
in which a pupil's relation with education becomes worse and worse, until the pupil 
leaves education without a diploma. 
The quantitative extent of some of the pupil problems can be indicated by the 
percentages of pupils being held back, switching downwards from a type that requires 
relatively 'higher' learning achievement to a type requiring 'lower' learning achieve­
ment, and dropping out In West Germany and the Netherlands, the percentages 
being held back vary between 5 and 15 each year, those switching downwards lie 
between 9 and 20, and the dropping out percentages range between 7 and 20 
(Arbeitsgruppe Schulforechung, 1980; Mooij, 1979a). Switching downwards occurs 
in the higher secondary educational types in particular, whereas dropping out 
'necessarily' mostly takes place in the lower ones (Mooij, 1980a).2 The percentages of 
pupils switching upwards are negligible. 
It must be considered that pupils in elementary and secondary education are obliged 
(by law) to go to school, whereas the official educational goals are formulated in 
terms of positively stimulating the cognitive, affective, motoric, and creative skills of 
children (Arbeitsgruppe Schulforschung, 1980; Beim, Kinsey, & McGinn, 1972; 
Meertens, 1979; Ministerie van Onderwijs en Wetenschappen, 1977). One would 
expect education to be 'child-friendly' then. However, pupils with problems or 
potential dropouts usually report negative experiences with or having negative 
feelings towards education, having no interest in it, or preferring to do other things 
(Alschuler, 1980; Geurts, Tesser, & Mens, 1980; Hopman, 1978; Reich & Young, 
1975). These pupils seem to experience education as really problematic and their 
teachers also recognize and experience those problems (see a report on this topic by 
the Dutch teachers' union 'Algemene Bond van Onderwijzend Personeel', 1977). 
Pupil problems thus reveal that not all pupils function well in education. Though most 
pupils seem to do (rather) well, quite a lot of them show achievement problems and 
behavioural and motivational conflicts. Pupils with problems usually feel less compe-
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tent in education and they are more oriented towards activities outside school, than 
pupils without problems. Because education should positively stimulate all children 
(see above), a closer look at the conditions which may lead to pupil problems seems 
justified. 
1.2 Three approaches in the explanation of pupil problems 
Human behaviour is usually explained according to three approaches: by personal or 
individual variables, by environmental variables, or by reciprocal influences between 
individual and environmental variables (see for example Bandura, 1971; Heck-
hausen, 1980; Hunt, 1975; Moscovici, 1972). These three approaches are also used in 
the explanation of pupil problems, as will become clear in the next sections. 
1.2.1 The (intra-)individual approach 
In the first approach only individual pupil variables are used. Examples of such 
variables are: 'intelligence', 'ability to adjust', and 'motivation to achieve'. A pupil's 
problems are then indicated by the pupil's low score on these characteristics, showing 
a 'lack of intelligence', 'inability to adjust', or a 'shortcoming in achievement motiva-
tion'. Groen (1972) named this approach the 'clinical view' (p. 199); Heckhausen 
(1980) referred to it as 'Eigenschaftstheorien' (p. 8-9). 
Within educational practice a pupil's motivation is often seen as an independent 
variable influencing the pupil's learning and achievement. Carroll (1976) called this 
vision 'naive learning theory' and discussed eight assumptions characterizing this 
theory. These assumptions are: learning occurs best when it is 'motivated'; a critical 
variable in learning is attention; the result of learning is some change in internal state; 
practice and repetition contribute to the establishment and strengthening of memo-
ries; there are degrees of learning and, until perfect mastery is attained, responses must 
be checked for their 'correctness'; rewards are administered by external agencies for 
the act of learning (and punishments for failures in learning) and one does not reward 
or punish the actual behaviour performed, but the learner himself or herself; learning 
builds on prior knowledge and habits; learning is an active process. 
Both teachers and pupils seem to adhere to this naive learning theory. Teachers mostly 
attribute learning problems and dropping out to 'lack of motivation' and also to 
problems at home (Arbeitsgruppe Schulforschung, 1979,1980; Fuchs, 1973; Gesamt-
hochschule Essen, 1978; Sharp & Green, 1978; Wittig, 1978). Pupils with serious 
problems or dropouts seem to have partly internalized their 'educational failure'. 
They perceive their low motivation for education, their low marks and low educa-
tional achievement but, contrary to the teachers, the pupils also see that the school has 
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barriers for them in the curriculum structure, curriculum content, or the behaviour of 
the teachers (Arbeitsgruppe Schulforschung, 1979,1980; Gesamthochschule Essen, 
1978; Hopman, 1978; Reich & Young, 1975). 
Relevant in this respect is the question of whether dropouts score lower on 
intelligence-tests than non-dropouts. There are some indications that dropouts and 
non-dropouts score about the same on these tests (Bachman et al., 1972; Kleber, 
1977; Office of Occupational Planning, 1978). However, in the first year of elemen-
tary education, Yudin et al. (1973) found a difference in IQ-scores between (later) 
high school dropouts and graduated students going to college. This discrepancy grew 
during the educational career because the IQ-scores of the dropouts became lower 
(absolutely). This research result was interpreted by the authors in the following 
terms: 'The interaction between individual differences and early environmental 
factors will to a large extent determine the student's ability to profit from classroom 
instruction' (p. 92). 
Explicit attention to the 'motivation to achieve' is, for example, given in Heckhausen's 
cognitive model of 'achievement motivation (see Heckhausen, 1977,1980). The core of 
this model is formed by four elements: the situation, a person's action, the outcome of 
this action, and the consequences of this outcome. One of the consequences of a 
certain outcome refers to personal self-evaluation. With easy or difficult tasks an 
outcome will be attributed externally (to the difficulty level of the task), but when a 
task has a mean difficulty level an outcome will be attributed internally (to own 
ability or effort). In Heckhausen's theorizing the concept of self-evaluation has a 
crucial function: as a person anticipates the probability of a certain outcome and the 
possible effect of the outcome for self-evaluation, the expected outcome and effect 
influence the occurrence of the action (in a certain situation). In other words: 
self-evaluation comes to guide or motivate a person's actions (see also Van den 
Bereken, 1983; Bergen, 1981; De Bruyn, 1979). 
It is important to recognize that this cognitive model of achievement motivation is ' 
primarily based on a person's perceptions, goal formulations, expectations, attribu-
tional characteristics, and evaluations (see also De Bruyn &. Van den Bereken, 1983; 
Rheinberg, 1980; Veenman & Bergen, 1979). In related theorizing and research the 
attention is directed at, for example, the perception of situations (Peters, 1985; Smits, 
1982), at choosing tasks with a certain difficulty level (Houtmans, 1986), at causal 
attributions with respect to success and failure (Rheinberg, 1980; Siero, Van Ouden-
hoven, & Veen, 1983; Weiner, 1972,1979,1984), and at possibilities to stimulate a 
pupil's achievement motivation or to reduce his or her fear of failure by an interven-
tion programme meant to influence a pupil's attributional processes (Alberts, 1986; 
Bergen, 1981; cf. also Rheinberg, 1980). 
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A problem with focusing on a person's perceptions, goal formulations, expectations, 
attributional characteristics, and evaluations is that this - at least in the case of pupil 
problems - seems to concentrate on only a part of the potential causes. For example, 
an intervention programme to improve a pupil's attributional processes can be 
expected to produce only minor results if characteristics of the educational environ-
ment keep making it clear to the pupil that he or she is a failure in (certain) 
educational situations (see also Heckhausen, 1980). Causes of pupil problems may 
thus also reside in the (educational) environment. 
1.2.2 The environmental approach 
According to the second approach environmental variables · in particular variables 
characterizing the educational system - explain variation in pupil variables. Groen 
( 1972) called this approach 'system-theoretical' (p. 200); Heckhausen ( 1980) termed 
it 'Situations-determiniertheit' (p. 9). In this approach it is reasoned that the educa-
tional environment plays a crucial role in determining which kinds of pupil behav-
iour, learning, and performance are expected or required. In setting standards or 
norms for learning performance the pupil's achievement is formulated and controlled 
by the educational system. These requirements differ according to the section of the 
educational system in which the pupil actually resides, which results in selection 
processes related to pupil problems (like being held back, switching downwards, and 
dropping out: see section 1.1). This point was also emphasized by Beim et al. ( 1972) 
in their overview of research on early school-leaving in 33 countries: 'Who is 
considered an early leaver and also the significance attached to early leaving both 
depend upon the educational setting: the structure of the education system and what 
that system is supposed to achieve' (p. 11). 
An important characteristic of the educational system potentially responsible for 
pupil problems seems to be the kind of evaluation of a pupil's achievement (Arbeits-
gruppe Schulforschung, 1980; De Groot, 1978). The achievement of pupils can be 
evaluated in different ways. First, this can be done comparatively, which means that 
learning results of a group of pupils are compared to each other. On the basis of this 
group comparison, high-achieving pupils get high marks and low-achieving pupils get 
low marks. Another way is evaluation along a normative or absolute criterion (a 
certain norm based on learning content). An individual criterion can also be used, for 
example the amount of work done by a pupil, or the degree to which a pupil is making 
progress, or the effort shown by a pupil. 
In groups characterized by comparative evaluation of learning achievement, all pupils 
should be at about the same level of knowledge or skill. At the end of a school-year the 
pupils who are evaluated relatively lowest in several school subjects will be held back. 
Comparative evaluation is usually a characteristic of a 'yearly moving up system' or 
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'yearly grading system' (Doornbos, 1969). In this system the normal curve is impli-
citly used to determine the achievement of pupils. Most pupils achieve about the 
same, some pupils do very well compared to the other ones, and some pupils do very 
badly compared to the other pupils. The marks are given parallel to this distribution. 
Because of this the marks do not fully indicate the 'real' achievement of a pupil. In 
other words: comparative evaluation will usually not present a complete picture of a 
pupil's achievement For these reasons, comparative evaluation is recognized as an 
educational problem in several countries like West Germany (Arbeitsgruppe Schul-
forschung, 1980; Domke, 1976; Kemmler, 1976), Sweden (see The Times Educa-
tional Supplement, 14 May 1976, number 3180, p. 13), and in the Netherlands.3 
In 1940, Posthumus defined the core of comparative evaluation by speaking about 
'elastic standards': a teacher adapts him- or herself to the common level of the pupils 
in the group, so there is always a percentage of low marks (see De Groot, 1978). Since 
then, one speaks of the 'law of Posthumus' in the Netherlands, which states that, by 
comparative evaluation, about 25% of the pupils fail (De Groot, 1978). Teachers are 
used to giving low marks: they even become worried if too many pupils get high 
marks (Buis, 1979). This 'failure' of pupils does not necessarily occur in groups where 
pupils' achievement is evaluated in an individual or an absolute way (Rheinberg, 
1980; see also the field experiments done by Van Oudenhoven, 1983; and Van 
Oudenhoven, Siero, Veen, & Siero, 1982, 1983). 
The environmental approach seems to be represented best in the literature on 'school 
effects' or 'school effectiveness' research. In this area research attention usually 
focuses the effects of lesson variables, class variables, or school variables on a pupil's 
behaviour, motivation, or achievement. An example of this kind of research is the 
investigation by Rutter, Maughan, Mortimore, and Ouston (1980). These researchers 
conducted a longitudinal study including self-reported and teacher-reported behav-
iour of 2,730 pupils and observations of 312 lessons in 12 schools in an inner London 
borough. They thus had different levels in their research: individual, lesson or class, 
school, and region or borough (at this last level no variation was present). Rutter et al. 
decided to analyse only at the school level (p. 28-29). At this level they mostly used 
aggregated variables, which were based on data from the lower levels. Their most 
important dependent variables were pupils' outcomes like attendance, behaviour, 
academic achievement, and delinquency. 
Some of the conclusions Rutter et al. made with respect to these variables were that: 
'(...) the differences between schools in outcome were systematically related to their 
characteristics as social institutions. Factors as varied as the degree of academic 
emphasis, teacher actions in lessons, the availability of incentives and rewards, good 
conditions for pupils, and the extent to which children were able to take responsibility 
were all significantly associated with outcome differences between schools' (p. 178). 
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Though Rutter et al. gathered information at different levels, they do not seem to use 
this information adequately. In accordance with their multi-level design, analyses 
could have been carried out at each level excluding the regional level. Because of the 
longitudinal aspect of their research, Rutter et al. had the opportunity to specify and 
test diverse kinds of interactions between variables located at the same level or at 
different levels. In this way it would have been possible to find out whether variables 
from the 'nearer' environment (class-room) are more important in explaining behav-
iour than variables from the wider environment (school), as seems to be the case (see 
Mooij, 1980b). 
The decision to analyse only at the school level seems to confuse the results of Rutter 
et al. (1980). This becomes evident from the last citation above, which suggests that 
variables at the lesson or class level are more important in explaining pupils' outcomes 
than variables at the school level. Their results suggest that a: '(...) 'school effect' could 
be a classroom effect in disguise' (Firebaugh, 1979, p. 390). Heath and Clifford ( 1980, 
1981) made comparable remarks concerning the research of Rutter et al. (see also 
Evans, 1980). 
The same level confusion is found in school climate research (Anderson, 1982) and in 
research by Van der Wolf ( 1984) on school leaving. In class climate research slightly 
more susceptibility for level problems is shown (cf. Dreesmann, 1982; Fraser & 
Fisher, 1982), but attention should be given to the pupil level and class level instead of 
only to the class level (as is done by Moos, 1980). 
Specification of levels, defining concepts at each level, and elaboration of processes at 
and between specific levels seems rather rare in educational research. In school effects 
research, different levels are usually confused or contaminated (Aitkin & Longford, 
1986; Bidwell & Kasarda, 1980; Dyer, 1968; Meyer, 1980; Richer, 1975). In his 
paper: 'Research on classroonis and schools, formulation of questions, design, and 
analysis' Cronbach (1976) acknowledged that, in educational research, pupils are 
considered to be independent subjects. His opinion was that this traditional practice is 
not in accord with reality: 'Typically, persons within a class are more alike at the 
outset of instruction than persons randomly sampled from the relevant population' (p. 
1.2) so '(...) an analysis at the individual level describes a composite of within-groups 
and between-groups effects that is easy to misinterpret' (p. 2.15). Moreover, the 
treatment is usually assigned to a class as a whole, which raises the question of the unit 
of analysis (p. 1.3.a). 
Instead of analyzing data only at the individual level, Cronbach and Snow (1977) 
stressed the importance of carrying out class-specific analyses and separating 
between-class and within-class interactions (see p. 99-102, 515). Because of the 
contamination of levels, Cronbach (1976) stated: 'The majority of studies of educa-
tional effects - whether class-room experiments, or evaluations of programs, or 
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surveys - have collected and analyzed data in ways that conceal more than they reveal. 
The established methods have generated false conclusions in many studies' (preface). 
One of the causes of level confusion in school effects research was made explicit by 
Richer (1975), who pointed to the theoretical unclarity of relationships between 
mostly static school characteristics and the learning achievement of pupils. He 
recommended exploratory observation within class-rooms to clarify the processes 
occurring there (see also Jackson, 1968). By doing this, it might become easier to 
distinguish within-class-room processes from within-school processes (cf. Hofstee, 
1982). 
1.2 J The interactional approach 
In this third approach to explain human behaviour, the focus is mainly on reciprocal 
influences between individual and environmental variables. During the last two 
decades the reciprocal actions or influences between personal and environmental 
characteristics received a lot of interest (see Campus, 1974; Endler, 1973; Endler & 
Hunt, 1969; Heckhausen, 1980; Pervin, 1978). It was shown that persons who 
differed in strength on personality variables also differed in reliable ways in consis-
tency of behaviour across different situations (Alker, 1972; Bern, 1972; Bern & Allen, 
1974; Campus, 1974; Feij & Gazendam, 1980; Snijder & Monson, 1975). Mischel 
(1973) concluded: 'The relative importance of individual differences will depend on 
the situation selected, the type of behavior assessed, the particular individual differ-
ences sampled, and the purpose of the assessment' (p. 225). An application of this 
interactional approach to the explanation of pupil problems produces the following 
sketch. 
A newborn baby is stimulated by genetic influences, family socialization experiences, 
and reciprocal or interaction influences from both genetic and socialization variables 
(Mussen, Conger, & Kagan, 1968). The exact contributions of these different kinds of 
influences on the development of a child's skills and abilities are unknown (see De 
Leeuw (1982, 1986a), Ornstein (1982), and Vroon (1978, 1982) about: 'the 
IQ-debate'). 
Concerning early family socialization in western industrialized countries it is found 
that parents with a low social position, when compared to parents with a high 
position, stimulate their children less in 'typical school-relevant behaviour' and set 
their children more conformist standards of behaviour (see Bowles & Gintis, 1976; 
Dronkers, 1978; Kohn, 1969; Meijnen, 1977; Rupp, 1971; Soutendijk, 1979,1981; 
Zaal & Van der Flier, 1980). 
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On entering kindergarten, children brought up in families located in a 'higher' social 
position score higher on verbal and nonverbal intelligence tests (Hermanns, 1979, 
1980). Moreover, children socialized in 'better' family circumstances or backgrounds 
are judged by their teachers to be higher on variables like concentration, rule 
acceptance, and social contact, than are their peers from lower backgrounds. 
During kindergarten these family-bound differences between children increase, 
which may be caused by home influences, school influences, and by combinations of 
home and school influences (Hermanns, 1979,1980): the fact that the distance in IQ 
between children from high- versus low-position families increases, could indicate an 
interaction between an individual variable (intelligence) and environmental (home, 
school) variables. 
The interactional processes themselves seem to be very complex: both the differentiat­
ing behaviour of the teacher towards the pupils and the kinds of (learning) actions to 
be done may promote the increasing differences between pupils. The increase may 
also be stimulated by the teacher's expectation of a pupil's potential achievement 
(Rosenthal & Jacobson, 1968). In studying communication processes between 
teacher and pupils, Rubovits and Maehr ( 1971 ) verified that: '(...) gifted students were 
called upon more and were praised more than nongifted students' (p. 202). They 
suggested that teacher's expectations: '(...) influence the quality of teacher-student 
interaction' (p. 203). 
Evidence supporting this suggestion was brought forward by Rist (1970) in research 
in kindergarten and elementary school, and Van der Kley's (1980,1983) research in 
the first school-year of elementary school. Both researchers found that a teacher called 
on high-achieving pupils (from higher family backgrounds) to 'show' what they 
know. Low-achieving pupils (from lower family backgrounds) were called on to 
repeat and control what was already brought in. In the research of Fuchs (1973), Rist 
(1970), and Sharp and Green (1978) it became evident that teachers pass on their 
expectations about and behaviour modes towards specific pupils to their colleagues. 
Other educational variables also seem to be important. In the field experiments by 
Van Oudenhoven (1983) cognitively 'low' achieving pupils achieved relatively more 
when they got positive feedback about their performance, in particular when instruc­
tional settings were individualized. 
In the course of secondary education relatively 'good' pupils (from higher family 
backgrounds) tend to continue their educational career and will be expected to get 
relatively well-paid, highly qualified jobs. Less well equipped pupils who usually 
come from lower family backgrounds achieve less, are less motivated for education, 
experience more problems in education (see also section 1.1), and orient themselves 
more outside school. In this phase the experiences of a pupil at school seem important 
in influencing the parents' attitude to school (Grandjean & Vaughn Ш, 1981). 
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1.2.4 Conclusion 
Compared to the (intra-)individual approach and the environmental approach, the 
interactional approach may be the most complete in explaining for which reasons 
which pupils function in which ways in education. It thus seems worthwhile to 
concentrate on this interactional approach. This is, however, not an easy task because 
different problems are associated with this approach. These problems are discussed in 
the next section. 
13 Some problems with the interactional approach 
Focusing interactional aspects in the person-environment relationship is in accord 
with a general favouring of interactional theorizing in psychology. Bandura (1971) 
developed an interactional social learning theory, and Bowers (1973) and Mischel 
(1973) paid special attention to the construction of knowledge of a person about the 
environment and the influence of the environment on this process. This trend in 
theorizing and research is also seen in social psychology (Moscovici, 1972; Zavalloni 
& Louis-Guerin, 1979; Hettema, 1979) and in educational psychology.4 
Yet there are some problems with the interactional approach. A correct application of 
the interactional approach requires that these problems have been noted and - if 
possible · have been set aside. 
A first problem has to do with the exact meaning of 'interaction' or 'interactional 
approach'. In this respect the literature is confusing. Pervin and Lewis (1978) 
presented and discussed five different ways in which the term 'interaction' can be 
found. It may be used (a) to describe persons interacting with each other, (b) in the 
meaning of statistical interaction, (c) to refer to additive interaction ('(...) a relation-
ship between variables that combine with or add to one another to produce an effect' 
(p. 14)), (d) to mean interdependent interaction ('(...) two or more variables that can 
be independently measured but whose effects can only be understood in relation to 
one another (...) attention here focuses on questions such as 'How do persons and 
situations interact with one another?' (p. 14)), and (e) in the sense of reciprocal 
action-transaction ('The essence of this model (...) is the view that the variables of 
interest are constantly influencing one another, the action of one affecting another 
variable that in tum affects the nature of the first variable' (p. 15)). In this last model 
the emphasis is '(...) on the interaction (i.e., reciprocal action) between parts of the 
organism and between the organism and its environment' (p. 15). The distinction 
between the fifth reciprocal action-transaction model and the fourth interdependent 
interaction model is that the fifth model requires a consideration of a lime orientation 
or dimension. 
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The diversity within the 'interactional approach' is also noted by other authors (see 
Magnussen, 1981; Magnussen & Allen, 1983a, 1983b; Rutter, 1983). The confusion 
with respect to the meaning of the interactional approach seems to be partly due to a 
second problem: interactional theorizing is not always followed by interactional 
research. The essence of this problem is the gap between interactional modelling or 
theorizing on the one hand, and the actualization and practical restrictions of a 
research design on the other hand (Magnussen, 1981; Magnussen & Allen, 1983a, 
1983b; Pervin, 1978; Pervin & Lewis, 1978; Rutter, 1983). The same problem was 
observed by Heckhausen (1980) who critically discussed non-longitudinal analysis of 
variance studies, in which attempts were made to determine relative contributions of 
personal and environmental.variables and the statistical interactions among them (see 
also Bowers, 1973; Golding, 1975). Moreover, Heckhausen warned against interac-
tional theorizing when the researcher does not use ecologically valid variables (see 
also Brophy, 1978; Frijda, 1981). In Heckhausen's opinion theorizing and research 
should be interactional, longitudinal in character, and ecologically based. 
The consequence of these two problems for the present study is that the attention is 
directed at educational processes and educational effects in which both pupil vari-
ables and educational system variables are relevant. From a theoretical point of view, 
the processes and effects will be elaborated according to the fifth model of Pervin and 
Lewis (see above), that is the reciprocal action-transaction model including a time 
dimension. This choice is based on the fact that such a theoretical approach is of the 
most interest (Pervin & Lewis, 1978) and seems to be most appropriate in tracing 
processes relevant to the functioning of pupils in real classes and schools (see Beckers, 
1982; De Kuijer, 1985; Jackson, 1968; Mooij, 1980e, 1981a, 1982b; Mooij et al., 
1984; Speklé, 1982; Werthman, 1963). From the research point of view, use will be 
made of either the fourth model (see chapter 3) or the fifth model (see chapters 4 and 
5) of Pervin and Lewis. The details of the relevant procedures will be given in chapters 
3, 4, and 5. 
A third problem with the interactional approach is that much interactional theorizing 
and research is based only on the person's personal or individual variables and his or 
her perception of the environment, and not on measurement of the environment 
independently of this person (cf. Van Geert, 1983). The question is whether such 
research can adequately indicate interactional processes between personal and envi-
ronmental variables (cf. also Bergen, 1981 ; De Bruyn, Alberts, & Peters, 1979). This 
problem also exists in theorizing and research on school climate: Anderson (1982) 
referred to it by speaking about the objective-subjective debate in school climate 
research. 
Taking the environment as perceived by the person looks reasonable enough because 
this more or less subjectively coloured perception might psychologically be most 
significant. From a historical point of view this subjective experience is the origin of 
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dynamic or motivation psychology (Boring, 1957; Cattell & Child, 1975). Yet 
perception as measured by self-report depends on the person's openness to reality and, 
secondly, on the person's ability or willingness to give the required information 
(Boekaerts, 1985c; Heckhausen, 1986). Self-report information may be distorted to 
some degree (by social desirability, lack of knowledge, a low accessibility, poor 
verbalization, misinterpretation, or selective forgetting). Sometimes the distortion 
itself is relevant in psychological theorizing and research, at other times it may hinder 
scientific work. Furthermore, it should be clear that perception of the environment 
concerns a variable at the 'individual (or pupil) level', whereas an environmental 
characteristic may reside at the individual level or at a level encompassing the 
individual level (e.g. the teaching situation level, the school level). 
In the present study, the way to handle this problem will be to distinguish Objective' 
educational system variables from 'subjective' personal or individual variables. The 
objective system variables may reside at different levels of the educational system, 
including the pupil level. The system variables are measured independently of 
individual pupils. The system variables specify treatment variables or treatment 
situations potentially interacting with subjective pupil variables, which are individ-
ually scored by each pupil. 
A. fourth problem has to do with the degree of complexity of the educational system 
environment (see also the level confusion in the school effects research, in section 
1.2.2). To cope with this problem, the educational system will be treated as a 
multi-level system. This is discussed in some detail below. 
1.4 Education as a multi-level system 
In a multi-level system, characteristics or processes at each identifiable level have their 
own dynamics, their own laws, and their own time perspectives (Nigsch, 1981). The 
processes between levels - the interlevel processes - are probably even more important 
from the multi-level point of view (Alwin, 1976; Burstein, 1980a, 1980b, 1981; 
Hannan, 1971). Because of the different levels present in the educational system, 
Burstein (1980a) brought forward that educational systems: '(...) are inherently 
multilevel' (p. 119). Comparable statements were made by other educational theor-
ists and researchers.3 
The different levels can be modelled in a nested or non-nested way. In a nested model 
characteristics of elements at one level are related to characteristics of elements at one 
or more other levels, while elements at a higher level each form a collective of an 
exclusive group of elements at a lower level.6 The number of levels and the kinds of 
levels distinguished in a particular study depend on the purpose of the study. In this 
section a model with five nested levels will be presented. 
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The pupil level forms a first level: see Figure 1. At this level the relevance of processes 
taking place in the educational system to the individual learner can be distinguished. 
The changes or developments of a pupil due to educational stimulation are considered 
to represent the educational effects. At the same time, however, other kinds of 
influences such as within-pupil influences and stimuli from outside the educational 
system also impinge on the pupil. 
5. 
4. 
3. 
2. 
1. 
educational system/national level 
district/ regional level 
school level 
Hags 
group level year group 
lesson group 
pupil level 
Figure 1 · The multi-level structure of the educational system (in the present study) 
Educational stimulation of a pupil is usually carried out during a lesson. A lesson is 
defined as the situation in which a group of pupils is confronted with school subject 
specific learning material during a certain period of the day (usually about 45-50 
minutes). In this study the group level is the second level to be included. 
Different officially registered groups of pupils can be identified. A lesson group 
remains (about) the same during a lesson, but changes during a school-year. A year 
group is a school subject specific group of pupils remaining (about) the same 
throughout a school-year. A class is an administrative group of pupils usually meant 
to remain (about) the same throughout a school-year. A class may split up into school 
subject specific year groups. Each year group may split up into several lesson groups; 
therefore, class, year group, and lesson group (partly) overlap: see Figure 1. 
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Nonequivalence of lesson group, year group, and class in particular occurs in 
secondary education and in higher educational types. On the other hand, in kinder-
garten and elementary education the pupil group present during a lesson is usually the 
same as the group organized in a class. 
Next, a school is defined as an institution within which different classes are organiza-
tionally localized (Marx, 1975). These classes are usually spread over several school-
years. In a school, curriculum material from one or more educational types can be 
presented to the pupils. In the present study the school level is the third level to be 
included. 
The district or regional level and the educational system level also seem relevant to the 
functioning of pupils within education (see section 1.1). An educational district or 
region is made up by several schools or kinds of schools. The different educational 
districts combine to the educational system level, allowing a nation-wide view on 
education with national characteristics and processes. 
The above information shows a certain order that can be recognized within the 
educational system: the pupil level, the group level, the school level, the district level, 
and the educational system level. These levels are hierarchically embedded or nested 
within each other. At the group level the lesson group and year group usually overlap, 
which implies that the lesson group level and year group level are not hierarchical. In 
Figure 1 this embedding has been pictorially represented. 
In the present study the multi-level framework in Figure 1 is used in an attempt to 
investigate interactional theories on the functioning of pupils in educational situa-
tions. Such an interactional multi-level approach may result in information relevant 
to (the explanation oí) pupil problems that is less hampered by restrictions of either 
the (intra-)individual approach or the environmental approach. The importance of 
integrating the multi-level point of view with the interactional approach is that, in 
multi-level methodology, the level and interlevel confusion (see section 1.2.2) has 
been described in terms of diverse kinds of fallacies (Alker, 1969; De Graaf, 1973; 
Robinson, 1950). The essence of these fallacies consists of a lack of identity of the 
levels used in theorizing, measuring, analyzing, and interpreting or concluding. The 
consequence for the present study is that the various levels with their concepts have to 
be identified clearly. All concepts to be used must be defined at their own level and, if 
possible, be measured at their own level (be measured 'globally': see Lazarsfeld Sc 
Menzel, 1970). 
In the next section the fundamentals of the interactional multi-level approach are 
provided. First, attention will be given to some basic intra-individual psychological 
functions (cognition, motivation, and behaviour) playing a role at the pupil level. 
Second, the longitudinal or time dimension necessary in the interactional theorizing 
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(see section 1.3) will be specified in relation to relevant concepts or characteristics of 
the educational system at the pupil level, group level (both lesson group and year 
group), and school level. The use of these different levels introduces a space dimen-
sion. If the results of this approach in chapters 3-S are promising, some attention 
will also be given to the relevance of concepts at the district level and educational 
system level. 
1.5 An interactional multi-level approach 
1.5.1 Cognition, motivation, and behaviour an action-effect-affect sequence 
In his book 'Cognition and reality' Neisser (1976) defined cognition as: '(...) the 
activity of knowing: the acquisition, organization, and use of knowledge' (p. 1). 
Perception plays a major role in this activity: '(...) perceiving is the basic cognitive 
activity out of which all others must emerge (...) perception is where cognition and 
reality meet' (p. 9). He made clear that what a person perceives also depends on the 
skill and experience of the perceiver. 
Perceptive activities like reading, listening, feeling, and looking all occur over time. 
Neisser used the model of a perceptual cycle in which a schema directs exploration of 
the optic array, which leads to the sampling of information (about an object), which 
in tum modifies the schema (p. 21). In this perceptual cycle a continuous interaction 
with the environment takes place (p. 23), while the schema itself is embedded in a 
'cognitive map' of the world and its possibilities (p. 112). A cognitive map or orienting 
schema is '(...) an active, information-seeking structure' (p. 111) characterized by '(...) 
a more inclusive cycle of exploration and information pickup that covers more 
ground and takes more time' (p. 112). 'They include information about the spatial 
relations between objects, about their positions in the environment' (p. 113-114) and 
therefore make movement possible. With respect to behaviour Neisser states: 
'Actions are hierarchically embedded in more extensive actions and are motivated by 
anticipated consequences at various levels of schematic organization' (p. 113). 
In the above citations Neisser describes how cognition takes place. Important are the 
schema and cognitive map, the emphasis on continuous interactions of available 
skills, experiences, and expectations with environmental reality, and the attention for 
the person's behaviour in the everlasting perceptual cycli. His theorizing postulates 
about the functioning of cognition in reality, and suggests possible levels of function-
ing within a person (see also Boekaerts, 1985a; Magnussen & Allen, 1983a, 1983b; 
Merrill, 1983). Yet his theorizing cannot explain why certain actions are, for example, 
more likely to occur than other ones (see the final sentence in the last citation above). 
Such an explanation requires that cognition and the valuing of motives co-operate in 
influencing a person's behaviour. This point will be treated next. 
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In the article: 'Motivation reconsidered: the concept of competence' White ( 1959) 
critically examined motivational theories based on an intra-individual explanation of 
behaviour. His conclusion was that drive or instinct theories cannot fully account for 
the richness, directedness, and persistence of behaviour. Based on a biological point of 
view he used the concept of competence to indicate: '(...) an organism's capacity to 
interact effectively with its environment' (p. 297). White also theorized about 
competence motivation: 'The behavior (...) is not random behavior produced by a 
general overflow of energy. It is directed, selective, and persistent, and it is continued 
not because it serves primary drives, which indeed it cannot serve until it is almost 
perfected, but because it satisfies an intrinsic need to deal with the environment' (p. 
318). 
White's ideas about interactional aspects of competence and competence motivation 
were extended by Harter.7 She paid special attention to developmental and socializa-
tional aspects of competence. Harter (1981a) summarized: 'Through modelling, 
instruction, and direct reinforcement, the child adopts the performance standards of 
the significant others in his world. He or she internalizes a system of mastery goals 
which define the importance of success in a given domain. One also internalizes a set 
of criteria by which one can judge how succesfully one has performed or mastered 
these tasks' (p. 9). 
Domain-specific mastery behaviour can be carried out because of the affective 
consequences (like pleasure, joy, pride over competence) in doing these actions. This 
is reflected in 'intrinsic motivational dimensions' like independent mastery attempts, 
challenge seeking, and curiosity (Harter, 1981a). In this first kind of motivation the 
process of doing functions as a motive, which means that each person's self-esteem 
can be stimulated (e.g. by educators). However, when attention is concentrated on the 
product of a person's actions, which can also function as a motive, this product can be 
approved of or disapproved of which has consequences for the person's sense of 
competence (see Harter, 1981a). In this second kind of motivation, product-
dependency of actions leads to extrinsic motivation of these actions (in the teaching 
situation: preference for easy work, being oriented towards getting high marks, and 
dependency on the teacher). 
Harter (1981a) constructed a developmental model in which the sequence action-
effect-affect is operating. The effects of evaluations by other persons and the internali-
zation of cognitive-informational structures were also incorporated in this model. 
Harter (1982b) presented some empirical support for her model (see also Connell, 
1980; Deci, Nezlek, Sc Sheinman, 1981). 
A motivational theorist explicitly considering an action-effect-affect sequence is 
Bowerman (1978). He developed a detailed framework designed to integrate the 
motivational assumptions that a person seeks to act effectively and that a person tries 
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to maximize his or her own self-esteem. Bowerman called his resulting theory: 
subjective competence theory. In this theory a person (actor) does something (action) 
with a certain result (effect) that is affectively experienced or evaluated in a certain 
way (affect). 
Bowerman hypothesized that people think and behave to maximize their subjective 
competence. People maximize this competence by: '(...) generating and retaining new 
structures of attributions that increase their subjective competence (i.e., enhance-
ment) and by resisting the incorporation of new structures that decrease their 
subjective competence (i.e., protection)' (p. 57). 
In his handbook on motivation and action, Heckhausen (1980) conceptualized 
motivation as a process in which a choice is made from different possibilities to act, 
in which action is directed towards realization of motive-specific goals, and which 
keeps action going until realization (p. 25; see also Heckhausen, 1986). 
Motivation refers to the goal-directedness of action, but it is not identical with action 
which is expressed in different forms of behaviour like perception, thinking, learning, 
speaking, and walking. In this conceptualization motivation is a two-way process 
between a person's wishes or needs, and the degree of realization of a certain motive 
or class of motives in the person's environment. 
Heckhausen (1980) defined a motive as a relatively enduring valued goal that is 
differentially valued by different persons (p. 24-25). 
Usually, the motive highest in the motive-hierarchy of a person in a certain situation is 
strived for until the relevant goal is reached sufficiently or the situation changes; then 
another (kind of) motive may become the highest one. Heckhausen (1980) presented 
different content-based categories of motives like fear, achievement, affiliation, 
power, help, and aggression motives. 
The information in this section shows an interactional point of view with respect to 
basic psychological functions (cognition, motivation, and behaviour). The main idea 
is the hypothesized cyclus consisting of perception and appraisal of the environment in 
a person's cognitive maps, the selected behaviour or actions in a certain part of the 
environment, the effects of the actions, the resulting affects or appraisal of the effects, 
and then again perception and appraisal of the environment, and so forth (cf. also 
Boekaerts, 1986). 
Different kinds of concepts at the person or individual level that can be used to anchor 
this hypothesized interactional cyclus are respectively: the person's behaviour in a 
certain part of the environment, the person's achievement (the performance or effects 
of certain behaviour according to a norm), and the person's feelings oí competence in 
and orientation towards the certain part of the environment. These kinds of concepts 
were referred to in the sections on pupil problems (section 1.1) and on the (intra-) 
individual approach (section 1.2.1). The behaviour, achievement, competence, and 
orientation concepts will be specified and defined in chapters 3, 4, and 5 (and in 
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Appendix С). In the next section these concepts will be integrated in an educational 
multi-level framework. 
1.5.2 Specification of the longitudinal dimension in relation to educational 
system concepts at the pupil level, group level, and school level 
The hypothesized interactional cyclus of the foregoing section will be elaborated 
according to a time dimension and to concepts characterizing the educational system 
at different levels (a space dimension: see section 1.4). In this way theorizing and 
research can be made interactional, longitudinal in character, and ecologically based. 
It seems most appropriate to select time periods and educational system concepts on 
the basis of their supposed relevance to the investigation of the functioning of pupils 
within the educational system (see sections 1.1 -1.2). 
к first time period chosen is the lesson, because the lesson represents the core of the 
teaching-learning processes in education. At the pupil level a pupil's task behaviour 
during a lesson can be seen as indicating his or her functioning in the teaching-learning 
situation and, probably, as an indicator of his or her task motivation concerning this 
situation (see also De Kuijer, 198S). Moreover, a pupil's degree of on-task behaviour 
during a lesson will be a rather powerful predictor of his or her achievement in the 
school subject. 
At the lesson group level the literature referred to in sections 1.1-1.2 suggests the 
following relevant lesson group variables: the learning content, the way in which the 
learning content is transmitted, the degree of internal differentiation (which will be a 
key feature of the theorizing in chapters 3-5), teacher's management behaviour, the 
number of pupils, and lesson time (hour of the day). The argumentation for choosing 
these lesson group variables, the hypothesized interactional processes with a pupil's 
task behaviour, and the effects of the lesson group variables on the pupil's on-task 
behaviour will be discussed in chapter 3. 
A second time period that seems of use is the school-year, because during this period a 
pupil's functioning in a school subject and in a school may change or develop clearly 
enough to discover long-term processes and effects. Four kinds of processes will be 
elaborated and investigated m chapters 4-5; in this section they will only be sketched. 
A first interactional process is located at the pupil level: it is hypothesized that the 
Objective' school subject marks received by a pupil during a school-year interact with 
and influence the pupil's 'subjective' competence and achievement in, and orientation 
towards, the school subject (see section 4.2). The relevance of such a pupil level 
process was stipulated in sections 1.1 and 1.2.2. 
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A second interactional process relates 'subjective' pupil variables (achievement, 
competence, and orientation in a school subject) to specific Objective' year group 
variables characterizing a specific school subject (see section 4.3). The focus is on the 
hypothesized interactions between the pupil variables and the year group variables 
(i.e. the kind of evaluation of pupils' learning achievement, mean lesson group 
variables, heterogeneity in achievement among the pupils in the group, and mean 
school subject marks), and on the effects of the year group variables on the pupil 
variables. The relevance of these interlevelprocesses was suggested in sections 1.1 -
1.2. 
In a third interactional process, pupil variables are related to each other at the pupil 
level: it is hypothesized that a pupil's Objective' school marks interact with and 
influence the pupil's 'subjective' competence and achievement in, and behaviour and 
orientation towards a school (see section 5.2). The basis for this theorizing about a 
pupil's functioning in school was suggested in sections 1.1, 1.2.2, and 1.2.3. 
In a fourth interactional process 'subjective' pupil variables (behaviour and orienta-
tion towards, and achievement and competence in school) are related to the 'objec-
tive' school level variable: degree of educational co-operation (see section 5.3). The 
relevance of such an interlevel process was indicated in section 1.2.2. 
A third time period chosen on the basis of the information in sections 1.1 -1.2 is the 
school career. In the present study this is the period during which a pupil will 
normally attend secondary education. In this respect an interactional pupil level 
process is hypothesized between a pupil's school achievement, competence, orienta-
tion, and behaviour, and his or her school marks (see section 5.2), whereas an 
interactional interlevel process is postulated between a pupil's school achievement, 
competence, orientation, and behaviour, and the school's degree of educational 
co-operation (see section 5.3). 
1.6 Goal of the study 
The explanation of pupil problems in section 1.2 contained three approaches relevant 
to investigating the functioning of pupils in education. The most promising view - the 
interactional view - was elaborated in a longitudinal multi-level way. In doing this, 
the contours of what may be called an interactional multi-level approach with 
different elaborations of the time-space dimensions were sketched (see section 1.5.2). 
In section 1.4 the relevance of multi-level modelling and theorizing to educational 
research was stipulated by a number of authors. Nevertheless, educational multi-level 
theories seem to be rare. This can be understood if one recognizes that there is (still) 
uncertainty about how a multi-level theory should be constructed. Hannan (1971) 
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emphasized the need of: '(...) theories which specify relationships across levels of 
social organization' (p. S). Hummell ( 1972) characterized his own work as being only 
very tentative (p. 148), whereas Boyd and Iversen ( 1979) guessed: 'It well may be that 
different theories are necessary at different levels and in different types of groups' (p. 
197). In an article about assessment of school effects Alwin (1976) was more 
self-assured: 'The estimation of either within-group or between-group effects presup-
poses the proper specification of the theoretical process at both levels' (p. 295). 
Burstein (1980a) also expressed the point that different theories are required. 
With the aid of the interactional multi-level approach sketched in section 1.5,1 will 
explore level-specific and interlevel subtheories, or integrate parts of existing (sub)-
theories, that may fit into a multi-level theory on pupil behaviour, achievement, 
competence, and orientation in educational situations. It is evident that more (subjec-
tive) pupil concepts, educational system levels, and (objective) educational system 
concepts would be relevant, but it seems better to restrict this (first) attempt to the 
concepts, processes, and effects referred to in section 1.5.2. 
The related research was carried out in educational practice and exemplifies an 
empirical check on this multi-level modelling and theorizing. The advantage of 
developing knowledge based on actual educational processes is that this kind of 
knowledge is not artificial (Gergen, 1978). The need to make educational theory and 
research ecologically valid by founding them on educational practices has been 
brought forward rather forceably recently (see Bloom, 1980; De Corte, 1979; 
Delamont & Hamilton, 1976; Smith & Geoffrey, 1968). As Glaser (1976) has 
formulated iL* 'For the present, what is required are sustained attempts at instruction, 
constantly working between science and practical problems' (p. 304). 
Moreover, the research process in itself may produce findings or procedures relevant 
to interactional multi-level theorizing. Though the status of the present attempt is 
rather exploratory, it may be expected to add to a more thorough understanding of 
pupil functioning in education. 
The goal of this study is then defined as exploring theoretical aspects of an interac-
tional multi-level approach to pupil behaviour, achievement, competence, andorienta-
tion with respect to the pupil level group level and school level and investigating 
relevant processes and effects in educational practice. 
1.7 Overview 
In chapter 2 general information on the multi-level design of the study will be given. 
The general information concerns some methodological aspects, the selection of the 
secondary educational type in which the research will be concentrated, the design 
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used in selecting groups, and the selection of schools, school subjects, and the pupil 
cohort 
In chapter 3 attention is drawn to the interaction between lesson group variables and a 
pupil's task behaviour during the lesson. The hypothesized interactional interlevel 
process will be treated fîrst, followed by a discussion of the hypothesized effects of 
lesson characteristics on a pupil's on-task behaviour. Then the empirical results will 
be presented. 
In chapter 4 concentration is focussed on interactional processes during the school-
year. First, attention will be given to a process at the pupil level in which a pupil's 
achievement, competence, and orientation in a school subject are hypothesized to 
interact with the pupil's marks in the school subject. The theorizing is followed by an 
empirical check. Second, the focus is on the interlevel process between a pupil's 
achievement, competence, and orientation in the school subject, and year group 
variables during the school-year. Then the empirical results will be given. 
In chapter 5 theorizing occurs with respect to an interactional process, at the pupil 
level, between a pupil's behaviour, achievement, competence, and orientation con-
cerning the school attended by the pupil during a school-year and school career, and 
his or her school marks. Then the empirical results are provided. Second, attention is 
given to an interactional interlevel process between a pupil's behaviour, achievement, 
competence, and orientation regarding the school, and the school's educational 
co-operation. This process is elaborated during the school-year and the school career. 
Then the empirical results will be given. 
Chapter б contains the conclusions of the study. Finally, the summary is given in 
chapter 7. 
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2 GENERAL INFORMATION ON THE MULTI-LEVEL DESIGN 
2.1 Introduction 
The design should be directed at research at the pupil level, at the group (lesson group 
and year group) level, and at the school level, in order to investigate the level-specific 
and interlevel interactional processes and effects: see section 1.5.2. The multi-level 
design will therefore consist of different related subdesigns, which will be specified in 
chapters 3, 4, and S. 
It is important to note that educational system variables of the three different levels 
will function as quasi-experimental or treatment variables (analogous to the goals of 
the educational system, that is to stimulate children: see section 1.1 ). In this respect the 
multi-level design differs from the standard nonequivalent group design as defined by 
Cook and Campbell (1979), who take only one (dichotomous) group-level variable 
as the (quasi-)experimental variable. One of their greatest concerns with design is the 
internal validity of the design. This validity problem can be reduced by measuring 
some of the potentially most relevant treatment variables and evaluating or control-
ling them (see also Cronbach, 1983; Hämqvist, 1978; Reichardt, 1979; Sechrest, 
West, Phillips, Redner, & Yeaton, 1979). This measurement of several potentially 
relevant treatment variables can be integrated in a multi-level design. Moreover, it 
seems possible to go one step further and to use variables from different levels in 
complementary or rivalling (sub)theories. This is attempted in the present study. 
The multi-level analysis of the information from different levels requires that pupil 
data, group data, and school data are obtained from the same schools (see also 
Burstein, 1980a). In this way the hypothesized interlevel processes can be checked. 
Furthermore, the check on the interactional aspects in the theorizing requires that a 
longitudinal design should be used (see chapter I).8 
The research will focus on processes within real class-rooms and schools. Studying 
processes in natural or ecological settings is probably more difficult (with respect to 
realizing internal validity) than corresponding research in artificial (laboratory) 
situations. An argument pleading for doing ecological educational research is that it is 
based on the school reality. Hence, the resulting information is usually more exter-
nally valid and more directly usable than results from artificial situations, which have 
25 
to be 'translated' to understand their practical meaning (De Corte, 1979; Richer, 
1975; Roskam, 1982). However, the consequence of studying naturally occurring 
groups of pupils is that the researcher cannot control the assignment of pupils to 
treatments. Therefore, grouping pupils will not be done on a random basis. The 
groups will then probably differ on characteristics relevant to a pupil's behaviour, 
achievement, competence, and orientation. Such nonequi valence of groups compli-
cates data analyses. But as will be discussed later, under certain conditions this 
handicap can be eliminated. 
2.2 Research in junior vocational education 
Not counting special education, secondary education in the Netherlands is (still) 
divided into four main types, more or less corresponding with the assumed cognitive 
ability of pupils. From lower to higher cognitive ability these types are: junior 
vocational education (lbo), intermediate general education (mavo), higher general 
education (havo), and an educational type that prepares for university (vwo). At age 
12, pupils from basic or elementary education are selected into these types mainly on 
their achievement in basic skills, or by the use of nation-wide achievement tests. 
In junior vocational education or lbo, children from lower socio-cultural and socio-
economic backgrounds are overrepresented (see chapter 1; Glebbeek & Mensen, 
1979; Smulders, 1979). Comparable situations exist in other countries, for example 
West Germany (Kemmler, 1976). 
The available information about lbo shows that some knowledge exists about 
opinions and feelings of (ex-)pupils of lbo' and about opinions of teachers in this 
educational type (Muskens, Riemersma, Roede, & Van Tuijl, 1978). This informa-
tion, however, is of limited value. First, it is usually based on a one-measurement 
survey from which longitudinal interpretations cannot be made. Second, opinions of 
pupils and teachers often do not coincide with respect to the ascription of responsibil-
ity about causes of pupil problems (see also section 1.2.1 ). These different interpreta-
tions are interesting, but they also raise the question of what is actually happening in 
class-rooms. Third, the opinions reported by teachers and their actual class-room 
behaviour need not coincide (Jansen, 1975). As Wegmann (1976) concluded from 
his observations in secondary education: 'In fact, teachers whose lives in the class-
room are constant struggles for survival can present themselves in the faculty rooms as 
comptent peers with only minimal difficulty (...)' (p. 79). 
Two main reasons then exist for concentrating the research on educational processes 
and effects relevant to Ibo-pupils. First, these pupils were low-achievers in elementary 
education. The research results on opinions of pupils and teachers in lbo (see above), 
and results from the former observational studies of SVO-project 0483 in class-rooms 
of different schools in particular, suggest that the educational processes within lbo are 
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problematic. Providing more information on educational processes and effects within 
lbo may help to find out what happens, and for which reasons. It may also lead to 
suggestions for improving educational processes within lbo. 
The second reason is that Ibo-pupils reside in the lowest academic achievement level 
of the regular secondary educational types; if an Ibo-pupil experiences serious 
behavioural, achievement, or motivational problems, the pupil cannot 'escape' to a 
lower regular secondary educational type, but is likely to become a dropout (see 
section 1.1). 
23 An extreme-groups design 
At the pupil level and at the school level no sampling problems seem to occur, but at 
the group level random sampling of units will not provide the necessary data. At this 
level there is a problem with organizational variables because internally differentiated 
teaching-learning situations are rare, at least in lbo. Yet it seems important to 
investigate processes and effects related to internal differentiation (see sections 1.5.2 
and 3.1). 
Moreover, if internal differentiation is carried out, it is usually done only in one school 
subject. Drawing a random sample of teaching-learning situations or schools from the 
population of Ibo-schools will not be useful then, because this will result in too few 
internally differentiated teaching-learning situations. 
It seems better to concentrate on schools where internal differentiation in teaching-
learning situations appears to be realized, versus schools where this is not the case. 
This 'targeting' (Cronbach, 1983, p. 325-328) of the research on specified treatments 
was also emphasized by Cook and Campbell (1979) when they stated: 'Many 
small-scale experiments with local control and choice of measures is in many ways 
preferable to giant national experiments with a promised standardization that is 
neither feasible nor even desirable from the standpoint of making irrelevancies 
heterogeneous' (p. 80). 
Variation in cognitive achievement among the pupils in the group is also a relevant 
variable for two reasons. First, the question of whether or not, and if so how, pupils 
with different abilities should be integrated within one kind of (secondary) school has 
been a point of discussion for a long time now (Algemene Bond van Onderwijzend 
Personeel, 1980; De Caluwé, 1981; Federatie Nederlandse Vakbeweging, 1979; 
Idenburgh, 1962; Kohnstamm, 1963; Lagerweij, 1981; Van Kemenade, 1981a; Van 
Kemenade, Klein, & Veerman, 1975; Vos, 1981). The discussion seems based on 
educational and political preferences, rather than on adequate research results, for 
traditional Dutch research concentrates on individual school careers instead of on an 
analysis of actual educational processes in (middle) schools (see Coopmans, 1984; 
Dronkers & Saris, 1981; Peschar, 1983; Scheerens, 1983; Tesser, 1981, 1984). 
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Second, because of the decreasing numbers of pupils in recent years in particular, 
pupils with varying cognitive ability or achievement are grouped together more often 
in the first year(s) of secondary education. This raises questions concerning the 
processes and effects related to a higher degree of heterogeneity in the pupils' initial 
achievement in a school subject. This heterogeneity seems to complicate the teacher's 
work and to exert negative achievement effects on the low-achieving pupils (Evert-
son, Sanford, & Emmer, 1981 ). In a meta-analysis by Kulik and Kulik ( 1982) it was 
concluded that ability grouping has few positive effects, in particular for the high-
achieving pupib. Anderson (1982) reported contradictory effects of ability grouping 
in her review of six USA-studies of the variable completed in the 1970s. 
Both the internal differentiation variable and the heterogeneity in cognitive achieve-
ment variable will therefore be explicitly integrated in the design. This means that the 
poles or extreme values of those two dimensions have to be overrepresented. A design 
in which cases (pupib, teaching-learning situations) at the extremes are weighed 
heavily in order to check particular hypotheses efficiently is called an extreme-groups 
design (Cronbach, 1983, p. 297). This design can be compared to Cook and 
Campbell's 'model of deliberate sampling for heterogeneity' (Cook & Campbell, 
1979, p. 75-80). 
The extreme-groups design will form the basic frame of reference for the research. 
The design is focused on a combination of the factor 'internal differentiation (within 
the teaching-learning situation)' with the factor 'heterogeneity in cognitive achieve-
ment (of the pupib)'. 
Because of the decision to study naturally occurring groups, it is important to locate 
relevant teaching-learning situations according to the extreme-groups design and to 
investigate the educational processes and effects (with respect to the pupil level, group 
level, and school level). The present study can therefore be characterized as a 
nonmanipulative comparative study (Cronbach, 1983). 
2.4 Selection of schools, school subjects, and pupil cohort 
The realization of an extreme-groups design required the selection of schools that 
differed with respect to degree of internal differentiation within teaching-learning 
situations, and the cognitive achievement of the pupib in those situations. Variation in 
degree of internal differentiation could have been found in schoob experimenting to 
become a middle school or comprehensive school (see for example Coopmans, 1982, 
1984), but the research within these schools was already confined to one group of 
researchers (Coopmans, 1982). It was therefore decided to use information from a 
survey carried out among all Dutch secondary educational schoob (Van Galen, 
Boersma, & Bulte, 1981). In this survey, schools were asked whether they used or 
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were developing a specified kind of differentiation in learning content, and in the 
ways or didactic procedures to transmit learning content. A secondary analysis on the 
data of the schools representing at least lower technical education (Ito, a subtype of 
lbo mainly frequented by boys) led to the selection of 29 schools. First, schools 
Table 1 - Information on the selected schooL· 
school 
1 
2 
3 
4 
5 
6 
7,8, 
9,10 
educational 
subtype 
ito, Ito 
(not integrated) 
Ito 
Ito 
Ito 
Ito 
Ito, mavo 
(first year 
integrated; 
second yean 
not integrated) 
ito, Ito, 
leao, mavo 
(first year 
integrated; 
second year 
not integrated) 
(assumed) internal 
differentiation 
hardly any 
hardly any 
hardly any 
. in- mathematics/anthmetic 
. school-year 1, 2 
concrete learning material 
being made 
in: general techniques 
. school-year 2 
concrete learning matenal 
being made 
. in: Dutch language, 
mathematics/an thmeuc 
school-year 1 
. concrete learning matenal 
being made 
in: Dutch language, 
mathematics/anthmetic 
manual dextenty, 
general techniques 
. school-year 1, 2, 3 ,4 
concrete learning matenal 
being made 
number of inhabitants in 
the town and region 
100,000-200,000 
(east) 
100,000-200,000 
(east) 
500,000-750,000 
(west) 
10,000 -20,000 
(north) 
10,000-20,000 
(west) 
10,000-20,000 
(east) 
100,000-200,000 
(south) 
Note. The educational subtypes are ordered from (assumed) low cognitive achievement to (assumed) high 
cognitive achievement: 
ito: individual technical education- a kind of special education 
Ito. lower technical education: a subtype of junior vocational education, frequented by boys in 
particular 
leao: lower economic and administrative education- a subtype of junior vocational education 
mavo: intermediate general education 
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participating in the middle school research project were discarded. Questionnaire 
data and follow-up telephone calls resulted in the selection of seven schools, which 
were expected to differentiate in one or more school subjects. Four of these schools 
belonged to the same governing board, but were spread geographically. 
To increase the variation according to the extreme-groups design, it was decided to 
include some schools in which almost no teaching-learning situations would be 
internally differentiated. A School Counselling Centre in a big city was asked for the 
addresses of two such schools. Two further schools were known from previous 
research. According to the available information, these four schools were schools in 
which (almost) no internally differentiated lessons were given. The 11 selected 
schools all participated in the questionnaire survey of Van Galen et al. (1981). 
The school-team had to decide about participation of the school in the research 
project. Ten teams agreed to participate. An overview of the participating schools and 
their characteristics is given in Table 1. 
The 10 participating schools represent four different educational subtypes; in each 
school the Ito-subtype at least is present. According to the staff, in school 1 the pupils 
attending different subtypes are not integrated in a group. In schools 2-5 only 
Ito-pupils are present (according to the staff; later on it was found that school 2 also 
contained one ito-group). In schools 6-10 the pupils from different subtypes are 
integrated (heterogeneous groups) during the first school-year, but in the second 
school-year they are selected according to 'achievement' (school 6) or mathematical 
achievement (schools 7-10). The schools are roughly ordered from low (school 1) to 
high (schools 7-10) on the expected degree of internal differentiation within teaching-
learning processes. 
Within the participating schools the assumed internal differentiation in teaching-
learning situations differs between school subjects and school-years (see Table 1). In 
order to master the complexities associated with differences between school subjects, 
it was decided to concentrate the research on the most important school subjects: 
Dutch language, mathematics/arithmetic, manual dexterity, and general techniques 
(the latter school subject is taught only in the second school-year, and is a more 
technical variation of manual dexterity (see Mooij, 1985a)). In the first school-year 
some attention was also given to gymnastics, English language, and biology. 
According to the staff, there was internal differentiation in schools 6-10 in the first 
or first and second school-year. The pupils were said to be grouped heterogeneously 
in the first year and (more) homogeneously in the second year. It therefore appeared 
worthwhile to investigate at least these first two school-years intensively, by following 
a cohort of pupils since they started secondary school. In the school-year 1981-1982 
all pupils in the first school-year were included in the research, and in the school-year 
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1982-1983 the same pupils participated. The inclusion of all pupils prevented 
teachers from having the opportunity to select themselves into non-participating 
groups, which could bias the research outcomes. In 1985 the pupils did their 
(national) examination. The examination results were also included in the research. 
In conclusion, the differences between the participating schools with respect to kind 
of educational subtype, the resulting school- and school-year bound changes in 
heterogeneity/homogeneity in achievement within groups, and the differences con-
cerning degree of internal differentiation, inspired confidence that an appropriate 
extreme-groups design had been realized. (In section 4.3.1 this is checked.) The low 
number of schools, however, would almost certainly preclude a reliable analysis of 
the pupil level - school level process. 
In section 1.5.2 a first time period chosen in the elaboration of the functioning of 
pupils within education was the lesson. In the next chapter, theorizing and empirical 
results on the interaction of lesson group characteristics with a pupil's task behaviour 
will be presented. Because the present study integrates theoretical aspects and research 
results from different intermediate project publications, in chapters 3-6 these former 
publications will be referenced in order to show the reader where more information 
or details can be found. 
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PART TWO: THEORY AND RESEARCH 
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3 LESSON GROUP CHARACTERISTICS AND A PUPIL'S TASK 
BEHAVIOUR DURING THE LESSON 
3.1 Introduction 
The lessons in a specific school subject usually function as an encounter between a 
pupil and a particular teacher, specific tasks, rather specific organizational and 
didactic characteristics, and more or less explicit norms for learning achievement (see 
Furlong, 1976; Jackson, 1968; Wegmann, 1976; Werthman, 1963). According to the 
theorizing of Neisser (see section 1.5.1 ), during a lesson a pupil has a schema of the 
actual teaching-learning situation. This schema is embedded in a cognitive map in 
which information about the pupil's skills, abilities, goals, performance, and expecta­
tions has been integrated in a school subject specific way (Cattell & Child, 197S, 
chapter 8; Krampen & Могу, 1982). 
The information in a cognitive map also contains appraisals or values of characteris­
tics of the environment, for example learning task characteristics, the school subject 
teacher, the other pupils, and alternative activities during the lesson. These environ­
mental characteristics or the pupil's expectations concerning them may function as a 
motive (De Kuijer, 1985; Rheinberg, 1980; Tomic, 1985b). Because the pupil's 
cognitive map of a school subject is related to the perceptual activity of the schema, 
this cognitive map enables a choice between the motives that are actually present or 
can be realized. The choice influences the pupil's behaviour during the lesson in the 
teaching-learning situation. 
A pupil's behaviour during a lesson is on-task behaviour if the pupil's learning actions 
are in accordance with the teacher's expectations and norms. On-task behaviour may 
occur because lesson characteristics like learning content, didactic procedure, and 
teacher's behaviour are interesting and therefore motivating for the pupil. However, a 
pupil's on-task behaviour may also be enforced by the teacher's authoritarian 
behaviour. 
On-task behaviour can be further divided into academic on-task behaviour that is 
directed at the learning content, and procedural on-task behaviour that is directed at 
organizational conditions of academic on-task behaviour see Evertson, Emmer, and 
Clements (1980). Other kinds of task-relevant pupil behaviour recognized by Evert­
son et al. are: waiting (to be able to do a task), off-task behaviour (the pupil does other 
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activities than expected by the teacher), and rule-directed behaviour (the teacher 
clarifies a behavioural rule or corrects the pupil because the pupil breaks such a rule). 
A pupil's on-task behaviour during a lesson will be an important condition of his or 
her achievement in the school subject and the consequent feelings of competence and 
orientation (see section l.S). Which characteristics of the lesson group may be 
relevant to the pupil's on-task behaviour? 
A first potentially relevant lesson group characteristic is the lesson's learning content 
(Arbeitsgruppe Schulforschung, 1980; Hargreaves, 1967, 1982; Hargreaves et al., 
1975). This learning content is usually school subject specific, but considerable 
overlap may exist between school subjects. The kind of school subject (e.g. native 
language, mathematics, manual dexterity) may represent a specific motivational 
meaning for a pupil (see Cattell & Child, 197S, chapter 8), so it is necessary to 
distinguish carefully between lessons referring to different school subjects. 
The didactic procedure or way in which the learning content is transmitted to a pupil 
during a teaching-learning process can be verbal (oral or written) or non-verbal (with 
the aid of an instrument). The non-verbal ways are visual (slide, movie, video) or 
audio (tape-recorder), contain bodily movement (acting), consist of construction of 
tasks (in manual dexterity), being creative, or take place outside school (excursion): 
see also De Corte, Geerligs, Lagerweij, Peters, and Vandenberghe (1976), and 
Geerligs and Van der Veen (1980). Pupils may vary in their preferences for and 
abilities in carrying out learning actions associated with these transmission ways. The 
variation in these ways also seems to be important for task-directed behaviour 
(Jackson, 1968; Mooij, 1982b). 
During a lesson the organization of the teaching-learning process can be characterized 
by the degree of internal differentiation (Geerligs &. Van der Veen, 1980; Nuy, 1981; 
Nijhof, 1981 ). In a less internally differentiated teaching-learning situation the teacher 
instructs all pupils at once (group instruction). In such a situation the teacher cannot 
spend much time on one or more pupils who have trouble with, for example, 
comprehension (De Corte et al., 1976). In a highly internally differentiated teaching-
learning situation learning is more individualized and the pupils are more indepen-
dent and more responsible for their own learning processes (Wang, 1979). The 
teacher does not need to realize the same amount of learning for all pupils within the 
same time and will have more means to help individual pupils. This kind of difference 
was found by Bossert (1977, 1979), who compared different task structures in the 
class-room. He concluded that in recitation (which is comparable to a low degree of 
internal differentiation) the teacher has to control everything in the class-room in 
more or less the same way. But: 'When the division of labor within the class-room is 
extensive, as in multi-task organizations, the teacher does not control all activities. 
Each aspect of teacher and pupil behavior is less visible, allowing the teacher to use 
more personalistic and individualized means of control' (Bossert, 1977, p. 561). 
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Probably one of the most relevant lesson group variables in teaching-learning pro-
cesses is teacher's management. Kounin (1970) concentrated attention on a teacher's 
group management skills and their influences on the pupils. He developed some 
concepts concerning teacher's management during the lesson, that correlate highly 
with pupils' work involvement, achievement, and freedom from deviancy. His most 
important concepts are: withitness (a teacher's behaviour in communicating to the 
pupils that he or she knows what is going on (p. 80-81)), overlapping (a teacher's 
behaviour when he or she has two matters to deal with at the same time (p. 85)), 
smoothness (a teacher's behaviour in initiating, sustaining, and terminating many 
activities (p. 92)), and momentum (a teacher's behaviour with respect to the rate or 
flow of activity movement (p. 95)). Other concepts Kounin developed are: group 
alerting, accountability, valence and challenge arousal, seatwork variety, and chal-
lenge (p. 109-139). Withitness is a 'pure' disciplinary concept, whereas overlapping 
may refer to didactic or disciplinary acts (p. 79-88). The other concepts are didactic 
ones. Kounin presented the correlations between these concepts (including class size: 
see p. 170), so it was possible to explore these correlations further by factor-analyzing 
them. The analysis I used was principal factor analysis. 
The loadings on both unrotated and varimax rotated factors point to the same 
conclusion. One group of variables is formed (withitness, overlapping, smoothness, 
momentum, group alerting, and accountability), whereas one variable (seatwork 
variety) is unrelated to this group. Class size does not show any important relation-
ship. The results of this factor analysis suggest that there is one main kind of teacher 
management style. In this style disciplinary and didactic aspects indicate the teacher's 
group management skills during the lesson. 
The research results of Brophy and Evertson (1974) and Good and Grouws (1977) 
underline the relevance of teacher's management behaviour to pupils' or students' 
learning actions and learning achievement. These authors express this by using the 
concept of 'teacher's effectiveness'. 
Information on teacher's effectiveness can also be found in the 'Junior High Class-
room Organization Study', a project carried out by the Research and Development 
Center for Teacher Education (at Austin, Texas, USA). In this project, detailed 
information about within-class-room processes and events was gathered by tests, 
questionnaires, and open and structured observations (Evertson et al., 1980). One of 
the project's studies was on effective management of the teacher at the beginning of 
the school-year (Emmer & Evertson, 1980). The results showed that: 'More effective 
managers were rated higher than less effective managers on several variables, includ-
ing clarity in giving directions and in giving information, stating desired attitudes and 
behavior more frequently, in providing activities and assignments with higher levels 
of student success, in presenting clear expectations for work standards, and in 
consistency of response to appropriate and inappropriate behavior. More effective 
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managers were rated as having less disruptive behavior in their classes (...). Once 
disruptive behavior occurred, more effective teachers were rated as stopping it sooner 
and ignoring it less often than less effective managers. More effective managers also 
used their classroom rules and procedures more frequently to deal with such behavior. 
More effective managers were rated higher (but marginally so, ρ < .10) on use of 
listening skills and their classes' task orientation (...)' (p. 9). 
These differences between more and less effective managers or teachers do not occur 
in the first school-week, but are already present in the second and third school-week 
(p. 11; see also Sanford & Evertson, 1980; Mooij, 1982b).10 
The number o/pupils present during the lesson may also play a role in the teaching-
learning process. Glass, Cahen, Smith, and Filby (1982) presented a meta-analysis of 
the research literature and concluded that the number of pupils is important: 'Large 
reductions in school class size promise learning benefits of a magnitude commonly 
believed not within the power of educators to achieve' (p. SO) and: 'In terms of pupils' 
attitudes, interest, motivation, and the like, in terms of their teachers' morale, 
satisfaction, and attitudes toward their pupils, and in terms of the instructional 
environment, small classes are superior' (p. 62). 
The lesson time or hour of the day the lesson is given is the last lesson group variable to 
be treated here. It could be that the later the lesson time, the more tired a pupil could 
become. Alternatively, a pupil might be less on-task right after lunch-time than either 
before lunch or later in the afternoon (a non-linear relationship). 
3.2 Theory 
3.2.1 The interactional interlevel process 
A pupil has a cognitive map on a school subject, which contains information about his 
or her skills, abilities, performance, goals, expectations, and preferred learning actions 
(see section 3.1). In co-operation with the schema of the present teaching-learning 
situation (characterized by the lesson group variables), the cognitive map allows the 
pupil to choose from the available behaviour alternatives. The pupil's cognitive map 
thus influences both the perception of the lesson group variables and the task 
behaviour relevant to lesson group variables. In tum, the task behaviour will influence 
the kind and quality of the lesson group variables. For example, when a pupil has 
finished his or her task and shows waiting or off-task behaviour, this may cause the 
teacher to present another task or an alternative activity to him or her. In this respect 
Natriello and Dornbusch (1983) found that student behaviour has more effect on 
teacher behaviour than student characteristics have on teacher behaviour. 
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The teaching-learning situation can be characterized by the lesson group variables: 
learning content, way(s) or didactic procedure(s) to transmit the learning content, 
organization, teacher's management behaviour, number of pupils, and lesson time 
(see section 3.1). The teacher is responsible for choosing and arranging the learning 
content, didactic procedures), organization, and his or her management behaviour in 
such ways that each pupil is both able to demonstrate and motivated for on-task 
behaviour (see also De Kuijer, 198S). At each moment during the lesson the lesson 
group variables (including number of pupils and lesson time) can be perceived by a 
pupil. Cognitive and motivational aspects of lesson group characteristics will then be 
reflected in a pupil's behaviour during the lesson. Though (he lesson group 
characteristics function simultaneously, they will differentially influence the pupiL·' 
task behaviour because of differences in the pupils' cognitive maps and schemata of 
the teaching-learning process. 
It is thus theorized that the pupils in a lesson group interact differently with lesson 
group characteristics because their cognitive maps on the school subject, their 
schemata of the teaching-learning process, and their preferences for motives within 
the teaching-learning situation differ. This variation in interaction wül reveal itself in 
varying degrees of the different kinds of task behaviour. 
3.2.2 Hypothesized effects of lesson group characteristics on a pupil's on-task 
behaviour 
The degree of internal differentiation during the lesson (see section 3.1 ) is expressed in 
characteristics like: instruction, learning time, learning content, sequence in learning 
content, learning action (reading, listening, watching, thinking, constructing), and 
learning media (book, movie, tape-recorder). Other characteristics are whether the 
pupils are organized in one group or within subgroups or individually, while the task 
may be the same for each pupil or be different 
The differentiation provides organizational conditions which encourage individual 
choices of a pupil with respect to the required learning actions: see the interactional 
interlevel process in section 3.2.1. In a higher internally differentiated teaching-
learning situation a pupil has to wait less, and encounters fewer problems in the 
learning actions (see section 3.1). Therefore, each pupil will be able to participate 
more in these actions (Kounin & Doyle, 1975; Kounin & Gump, 1974). Given the 
other lesson group characteristics it is then hypothesized that, as the degree of internal 
differentiation during a lesson becomes higher, it will cause the degree of the pupils' 
academic on-task behaviour to increase {hypothesis 1). 
A teacher's management behaviour (see section 3.1 ) is defined as the degree to which 
a teacher is able to (a) ensure that each pupil has work to do and to organize this 
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clearly, and (b) make clear to the pupils that he or she knows what the pupils are 
doing and is apt to suppress misbehaviour and preserve order by immediately 
correcting the 'right' pupils. Teacher's management behaviour is therefore hypothes-
ized to influence each pupil's academic on-task behaviour during the lesson: given the 
other lesson group characteristics, a higher degree of teacher's management behaviour 
will raise the degree of academic on-task behaviour {hypothesis 2). 
In conclusion, it is theorized that there are reciprocal influences between a set of lesson 
group variables and a pupil's task behaviour. It is hypothesized that this interaction 
can be discovered (partly) in positive influences of the lesson's degree of internal 
differentiation and teacher's management behaviour on the pupils' academic on-task 
behaviour during the lesson. The other lesson group variables treated in section 3.1 
are included for exploratory reasons. 
3 3 Method 
3.3.1 Structured observation of lessons 
Checking the effects of lesson group characteristics on the pupils' academic on-task 
behaviour requires observation in actual lessons. Because attention has to be directed 
at specific lesson variables, a structured observation system has to be used in order to 
obtain the necessary data. Information on structured observation systems is presented 
by, for example, Bosch, Dijkstra, Van Hekken, and Nakken ( 1979), Emmer and Peck 
(1973), Rosenshine and Fürst (1973), or Simon and Boyer (1974). In these reviews 
not a single appropriate observational system was found. 
A relatively adequate system is Kounin's system for measuring task involvement (see 
Kounin, 1970; Kounin & Doyle, 1975; Kounin & Gump, 1974), but videotaping the 
lessons was expected to cause disturbance if this did not occur at least once a week in a 
class-room. Kounin's ideas and research results were used in the operationalization of 
the teacher's management behaviour. Another interesting observation system is that 
of Evertson et al. (1980). Some aspects of their organizational categories and task 
behaviour categories were used in developing a structured observation system. The 
development occurred by means of repeated try-outs during actual lessons (see Mooij, 
1981b). 
In the final procedure two observers independently scored the same variables on 
observation sheets. The observers were seated at the back of the class-room. They 
observed educational variables as well as the pupils' task behaviour according to a 
standard procedure (see Mooij, 1981b, 1982a). In order to measure the task behav-
iour variables, organizational variables, and didactic procedures to transmit the 
learning content during the whole lesson, these variables were measured three times 
during each observed lesson (see the next section). 
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3.3.2 Operatíonalization 
The following variables or kinds of variables were operationalized: task behaviour 
variables, content variables, organizational variables, didactic procedures to transmit 
the learning content, teacher's management behaviour, internal differentiation, 
number of pupils, and lesson time (time of the day). 
With respect to task behaviour six non-overlapping behavioural categories were 
distinguished (see also the categories of Evertson et al. (1980) in section 3.1): 
1. on-task academic, the pupil is busy with the content of the required lesson task as 
defined by the teacher, 
2. on-task procedurat the pupil is busy with preparatory, supporting, or finishing 
procedural activities regarding the required lesson task as defined by the teacher, 
3. waiting: the pupil is not supposed to be on-task (academic or procedural); 
4. off-task, the pupil is supposed to be on-task but he or she is not; 
5. rules: the pupil's attention is drawn to behavioural rules; 
6. unknown: the pupil cannot be seen or cannot be scored. 
Placing a pupil in one of the categories is an observation at the pupil level. The two 
observers categorized all pupils at three specific moments, namely exactly 10 minutes, 
25 minutes, and 40 minutes after the lesson started. The observers had synchronized 
watches, and 10 seconds before the exact moment to be registered they gave each 
other a signal to increase attention. Each time the observers noted down the number 
of pupils within each category. This implies that the scoring of task behaviour 
variables occurred at the lesson group level (identifying each pupil and scoring his or 
her task behaviour could not be realized in this study). 
In developing the structured observation system the school subject categorization was 
used as an indicator of learning content 
The following dichotomous organizational lesson characteristics were used (coded 0 
versus 1): 
1. organization of pupils (whole class or pupils treated as one group versus pupils 
working in subgroups or individually); 
2. kind of task (the same for the pupils versus different for the pupils); 
3. repetition (no or yes). 
The original operatíonalization was a nominal variable with 30 categories (see Mooij, 
1982a). To facilitate analysis, the original variable was redefined into the (overlap-
ping) dichotomies. The scoring of these organizational lesson characteristics occurred 
at the same times as the scoring of the task behaviour variables. 
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Didactic procedures to transmü the learning content were categorized into eight 
variants of presentation of learning material, which may overlap. All of these were 
scored dichotomously (no = 0, yes = 1): 
1. oral (oral presentation, e.g. by teacher, pupil); 
2. written (seatwork e.g. in workbook, drawing); 
3. visual (e.g. movie, model in manual dexterity); 
4. audio (listening with the aid of an instrument e.g. tape recorder); 
5. moving (e.g. theatre, game); 
6. constructive (three-dimensional activity e.g. building a model of a house); 
7. creative (own expression or contribution with regard to form, colour, content; e.g. 
speech about a self-chosen subject); 
8. outside the school building (e.g. excursion). 
The two observers noted down these ways of transmitting the learning content at the 
same times as the task behaviour categories and the organizational characteristics. 
The operationalization of teacher's management behaviour was based on the relevant 
literature (see section 3.1). Originally 11 items on teacher's clarity, quality in 
managing pupils' behaviour, and order-preserving and order-correcting behaviour 
throughout the lesson were formulated and used in the observation sheets. The items 
were scored some minutes before the end of the lesson. Each item had five alternative 
answers ranging from hardly (1) to very well (5). 
The means of the two scores on the 11 items of the data in the first school-year were 
subjected to a principal factor analysis. Then, items were selected because of their 
distribution characteristics (skewness, kurtosis), number of missing values, and their 
loadings on the first unrotated factor. The six items chosen, their item-rest correla-
tions, mean item score, alpha coefficient, and alternative answers are given in Table 2. 
The value of the alpha coefficient shows that a homogeneous scale has been obtained. 
A scale construction check applied to the data of the second school-year shows similar 
results: see Table 2. 
The degree of internai differentiation throughout the lesson was operationalized in 
two ways. The first way was carried out with the aid of some of Nuy's ( 1981 ) criteria. 
The items used refer to sameness in teaching-learning process characteristics: explana-
tion, learning time, learning content, sequence in learning content, learning actions, 
and learning media. Each item had five alternative answers ranging from hardly ( 1 ) to 
very much (S). The items were scored some minutes before the end of the lesson. 
The results of a scale construction procedure comparable to that on teacher's 
management data are given in Table 2. These results show a homogeneous scale of 
four items. The mean item score on the four items varies from very much ( 1 ) to hardly 
the same (5). 
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Table 2 - Scale construction results on teacher's management and internal 
differentiation (by school-year, across school subjects) 
uem-rest correlaaon: 
first school-year second school-year 
Teacher's management· 
clarity on communication rules for pupils 
clarity on desired pupil behaviour 
preserves order 
shows in own behaviour that (s)he knows what pupils do 
corrects the right pupils in case of disorder 
corrects immediately in case of disorder 
mean item score 
η observed lessons 
alpha 
.87 
83 
81 
85 
.84 
.81 
4.39 
290 
94 
87 
.79 
.83 
71 
.76 
.71 
4.65 
475 
.91 
item-rest corrélation: 
fint school-year second school-year 
Internal differentiation0: 
same learning tune 
same learning content 
same learning actions 
same learning media 
mean item scorec 
η observed lessons 
alpha 
87 
83 
88 
.90 
2.13 
292 
.95 
85 
82 
86 
90 
2.20 
482 
94 
altem alternative ausweis: hardly = I, a little bit = 2, middle = 3, rather (well) = 4, very (well) = 5. 
"Item alternative answers: hardly = 1, a little bit = 2, middle = 3, rather (much) = 4, very (much) = 5. 
^Го faabtate interpretation this score has been defined as 6- (mean item score). The mean item score thus 
vanes from 'very (much) the same' ( = 1) to 'hardly the same' ( = 5). 
A second way to operationalize the kind of internal differentiation was a categoriza­
tion of the lesson in one of the following alternatives: 
1. no differentiation between pupils (yearly moving up or grading system); 
2. fast' pupils do more than 'slow' pupils (basis-enrichment system); 
3. differentiated learning content (pupils can learn different things); 
4. subgroups of pupils co-operate in learning (project education). 
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The number of pupils was operationalized by summing the numbers within the six 
task behaviour categories at each moment of registration. Then the mean of the three 
sums was used to indicate the number of pupils present during the lesson. 
Lesson time was registered as: (greatest part of the lesson from) 8.00 a.m. to 9.00 a.m. 
= 0; 9.00 a.m. to 10.00 a.m. = I; and so forth. 
333 Data collection 
In accordance with the design in sections 2.3-2.4 lessons were observed in the school 
subjects Dutch language, mathematics/arithmetic, manual dexterity, and - only in the 
second school-year - general techniques. The observation of lessons was spread over 
the school-year as much as possible, in order to get a representative view of the year. 
In the first year observations were done only in the second half of the school-year, 
because the observation procedure had to be developed during the first half of the 
year. 
During the first and second school-year the same two observers did the observations. 
The observation sheets and the instruction for using and coding these sheets can be 
obtained from the author (see also Mooij, 1981b, 1982a). 
Some days before visiting a school the observers called a school's staff member to 
announce that they were coming. The staff member then put up a message in the 
teachers' room. The numbers of lessons observed in each school subject, per school-
year, are given in Table 3. 
Table 3 - Numbers of lessons observed, by school subject and school-year 
Dutch math/ manual general total 
language anth dexterity techniques 
firn school-year 
Jan. 1982-June 1982 96 100 96 - 292 
secami school-year 
Aug. 1982 - June 1983 123 133 80 146 482 
The group of observed pupils was not always identical. For different reasons, lesson 
groups can be changed during the school-year or in going from the first to the second 
school-year (see Appendix A). Each specific lesson group was therefore given an 
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39 
39 
44 
38 
39 
39 
46 
38 
41 
41 
32 
28 
identification number. A lesson group that remains the same throughout a school-
year is identical to a year group. Hence the number of lesson groups is equal to or 
higher than the number of year groups. An overview of the numbers of the different 
kinds of groups is given in Table 4. 
Table 4 - Numbers of lesson groups and year groups, by school subject and 
school-year 
Dutch math/ manual general 
language anth dexterity techniques 
first school-year 
η lesson groups 
η year groups 
second school-year 
η lesson groups    48 
η year groups 
Differences between number of lesson groups and number of year groups occur in the 
second school-year. The details of the differences are presented in Appendix A. 
3.3.4 Interobserver reliability 
To determine the interobserver reliability of each item the kappa index was used 
(Cohen, 1960, 1968). Kappa gives the chance-corrected proportion of agreement 
between observers and shows the identity of scores (Popping, 1983). The kappas 
for the organizational variable were determined for the original 30-category variable. 
With respect to the items about task behaviour, ways to transmit the learning content, 
teacher's management behaviour, internal differentiation, and lesson time the original 
number of alternative answers was used in determining the kappas. The 99% confi­
dence interval of each kappa was also determined (Cohen, 1968). 
The kappas of the chosen items are presented in Table S. They are given by 
school-year and, if relevant, by time of observation. All but three kappas have a 
confidence interval above 0 (these three items are excluded in a later phase of the 
research). 
With respect to the kappas of the task behaviour categories two remarks are 
necessary. First, the observers may use the same number while referring to a different 
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set of pupils. This may result in overestimation of the interobserver reliability. Second, 
the task behaviour categories are dependent. In determining the kappa of each 
category this dependence is relevant because an observer's incorrect score in one 
category has to be followed by another incorrect score (in one of the other categories). 
This dependence may lead to lower kappas. So if observers use the same number 
while denoting a different set of pupils, the kappas in the other categories tend to 
become lower. Because of this dependence the kappas in the task behaviour catego-
ries tend to underestimate the interobserver reliability, which may neutralize the 
possibility of overestimation described above. 
The conclusion is that the interobserver reliability of the items has turned out to be 
satisfactory for the purpose of the study. 
Table 5 - Interobserver reliability (kappa) of lesson variables across school subjects, 
by school-year 
School-year 1 School-year 2 
(n = 292) (n = 482) 
minute minute 
10 25 40 10 25 40 
.53 
.62 
.73 
.39 
.86 
.37 
.95 
.47 
.58 
.75 
.38 
.88 
.45 
.97 
.52 
.62 
.65 
.45 
.87 
.33e 
.95 
.58 
.60 
.79 
.47 
.92 
.61 
.99 
.48 
.58 
.75 
.38 
.84 
.29a 
.97 
.55 
.62 
.73 
.43 
.97 
.56 
.98 
.95 
.98 
.98 
1.00 
1.00 
.99 
1.00 
1.00 
.96 
.95 
.97 
.89 
.86 
.98 
.96 
.86 
.97 
.99 
.94 
1.00 
1.00 
.97 
.96 
1.00 
.97 
.94 
.98 
1.00 
1.00 
1.00 
.99 
.92 
.95 
.98 
.96 
.66 
.50» 
.98 
.97 
.75 
.96 
.99 
.98 
1.00 
1.00 
.97 
.99 
.95 
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Task-behaviour. 
on-task academic 
on-task procedural 
waiting 
off-task 
rules 
unknown 
Organization: 
Transmittance: 
oral 
written 
visual 
audio 
moving 
constructive 
creative 
outside school 
Table 5 continued 
School-year 1 School-year 2 
(η = 292) (η = 482) 
Teacher's management. 
clanty on communication rules for pupils .43 
clanty on desired pupil behaviour 44 
preserves order .33 
shows in own behaviour that (s)he knows 
what pupils do 48 
corrects the right pupils m case of disorder 38 
corrects immediately in case of disorder 34 
Internal differentumon (scale aemsï 
same learning time 54 
same learning content 67 
same learning actions 51 
same learning media 56 
Categonzanon internal differennatwn: 1 00 
Lesson timer. 97 
aThe 99% confidence interval of this kappa includes 00. 
33.5 The lesson variables 
Except in the case of the nominal variables, the two scores of the observers on each 
item were replaced by their mean. In the first school-year the observers did not agree 
on the (nominal) organizational variable 29 out of 876 times. With the aid of notes on 
the observation sheets the 'right' score could still be found for 23 of these 29 times. 
The other six scores were chosen randomly from the two scores, in order to make the 
data complete. In the second school-year the observers disagreed on the organiza-
tional variable 35 out of 1446 times. Here 27 of the 'right' scores could be found with 
the help of the observation sheets; the other eight scores were again chosen from the 
pairs randomly. Such a procedure was not necessary with respect to the categorical 
variable on internal differentiation, because here the observers agreed completely in 
both school-years. 
54 
56 
53 
35 
52 
51 
67 
69 
56 
64 
99 
96 
47 
Table 6· Mean percentages, means, and sd's of lesson variables (by school subject and 
school-year) 
Dutch math/ 
language arilh 
manual general together 
dexterity techniques 
school-year scbool-year school-year school-year school-year 
1 2 1 2 1 2 2 1 2 
(n = (n = (n = (n = (n= (n = 
96) 123) 100) 133) 96) 80) 
(n = (n = (n = 
146) 292) 482) 
Mean percentages: 
on-task academic 
on-task procedural 
waiting 
off-task 
organization pupils 
lesson task 
repetition 
oral 
written 
visual 
constmctive 
creative 
teacher's managemenï 
m itemscore 
sd 
internal differentiation: 
m itemscore 
sd 
number ofpupib (m) 
sd 
lesson time (m) 
sd 
74 
09 
09 
06 
40 
40 
09 
74 
86 
03 
00 
15 
4.47 
.58 
1.47 
.68 
60 
14 
16 
08 
46 
05 
09 
60 
85 
04 
00 
08 
4.71 
.40 
1.75 
.73 
69 
09 
12 
08 
49 
13 
06 
76 
90 
14 
00 
00 
4.54 
.42 
1.47 
.65 
63 
10 
18 
08 
45 
08 
16 
64 
89 
05 
01 
00 
4.74 
.42 
1.35 
.42 
56 
21 
14 
08 
74 
51 
01 
59 
33 
19 
69 
55 
4.15 
.55 
3.49 
.92 
55 
20 
11 
12 
81 
56 
00 
63 
45 
30 
77 
71 
4.46 
.47 
3.59 
.63 
20.84 21.54 20.80 20.80 19.26 18.34 
3.20 
3.20 
1.57 
3.97 
3.60 
1.90 
2.82 
3.62 
1.87 
4.81 
3.50 
1.63 
3J8 
3.43 
1.87 
4.73 
3.89 
1.62 
55 
18 
15 
11 
69 
28 
03 
72 
76 
25 
36 
08 
4.64 
.41 
2.58 
1.10 
20.80 
4.25 
3.53 
1.81 
66 
13 
12 
07 
54 
23 
05 
69 
70 
12 
23 
23 
4.39 
.54 
2.13 
1.21 
58 
15 
15 
10 
58 
21 
08 
65 
77 
15 
24 
16 
4.65 
.43 
2.20 
1.11 
20 J1 20.58 
3.21 
3.42 
1.78 
4.54 
3.60 
1.75 
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The scores in the task behaviour categories at each moment of registration were 
divided by their sum, which resulted in scores ranging between .00 and 1.00. The 
scores of the dichotomous organization and transmittance variables already varied 
between .00 and 1.00. 
The task behaviour categories, the organization variables, and the transmittance 
variables were scored three times during a lesson. The mean of the three scores was 
the lesson variable score used in the analyses. 
Information about the lesson variables is presented in Table 6. In the Table the means 
of the task behaviour categories, organizational variables, and transmittance variables 
are multiplied by 100 (to remove the decimal point). The respective values in Table 6 
can therefore be seen as mean percentages of pupils scored in the task behaviour 
categories, and within each of the organizational variables and the ways to transmit 
the learning content. Also shown are the scale means and standard deviations on 
teacher's management and internal differentiation, and the means and standard 
deviations on the number of pupils and lesson time. The lesson variables are presented 
by school subject and across school subjects, by school-year. To save space, variables 
with a mean percentage equal to or lower than two have been deleted (this concerns: 
rules, unknown, audio, moving, and outside school). 
Information on the categorical internal differentiation variable is given in Appendix 
A. In combination with the information on the mean rating score on internal 
differentiation in Table 6, the observational data show that internal differentiation in 
the school subjects Dutch language and mathematics/arithmetic is present less than 
planned (in section 3.5 this point will be discussed). 
3.3.6 Procedure of the analysis 
Because the composition of lesson groups over school subjects within a school-year 
and between school-years is not constant, it is not possible to analyse across school 
subjects within a school-year, or across school subjects and school-years. Therefore, 
analyses can be done only for each school subject within a school-year. 
From a multi-level perspective, a level-specific analysis is appropriate if all relevant 
variables reside at one level of analysis. With respect to the data in Table 6 this is the 
case, but these data may contain two sources of level confusion or contamination. 
The first one may exist because the numbers of observed lessons within lesson groups 
are not equal (see Appendix A, Tables A. 1 · A.7). The second source of contamination 
may consist of school level differences (e.g. school achievement or school climate 
differences). 
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Checking level confusion is possible by using a procedure put forward by Cronbach 
(1976). This analysis becomes very complicated in the multi-varíate case. An alterna-
tive is Finn's procedure (1974, p. 78-83) to express observed values of variables in 
terms of deviations from the respective group means. This means that the analysis is 
based on pooled within-group variances and covariances (or correlations). The 
purpose is to separate lower level effects from contaminating higher level effects. This 
procedure is used by Cronbach and Webb (1975), Härnqvist (1978), and Hox and 
Willemse (1985). 
In case of a lesson of a certain lesson group, corrections are made by expressing the 
lesson score as a deviation from the group mean during a school-year. In case of 'a 
lesson of a group in a school' a lesson datum can be corrected by applying the same 
reasoning. First, the lesson datum is expressed as a deviation from the group mean. 
Second, the group mean is expressed as a deviation from the school mean. Third, this 
second deviation score is subtracted from the first one. The resulting score is the lesson 
datum, corrected for group and school (see also Mooij, 1985b). 
The correction procedure, however, also leads to a shift in the meaning of the lesson 
variable: it now becomes the lesson's deviation to the group mean, or to the group 
mean and the school mean. 
In order to get a complete picture the data were analyzed in three ways: uncorrected, 
corrected for lesson group, and corrected for lesson group and school The analyses 
were done with the Statistical Analysis System (SAS). The analysis procedure used is 
ordinary least squares (OLS) multiple regression analysis (Bock, 1975; Cohen & 
Cohen, 1975; Tatsuoka, 1971). In the analysis the value of a 'dependent' variable is 
predicted from a certain optimal combination of 'independent' variables. 
To exclude strong distribution effects a task behaviour variable, organization variable, 
or transmittance variable was included only if its mean score was larger than .09 and 
smaller than .91 (cf. Table 6). Because of the dependency between the task behaviour 
categories it was decided to use only the on-task academic behaviour category as the 
dependent variable. 
The data are not based on a probability sample out of a population. It is therefore not 
advisable to employ parametric significance tests: see Morrison and Henkel (1970a, 
1970b). Indications of relevant influences will then be based on the ratio of a b 
coefficient to its standard error. 
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Table 7 - Multiple regression results with respect to thepupib' on-task academic behaviour (first school-year; by school subject; 
uncorrected, group corrected, and group and school corrected) 
miercept 
orgpupib 
lessonusk 
oral 
wmicn 
visual 
corner ucuve 
crean ve 
leaüimanag 
inulif 
numbpup 
lessonliinc 
R' 
F 
Dutch language (n = 96) 
ιιικοπ group 
COfI 
-23 -00 
-04 -00 
(10) (09) 
. 
-06 02 
( 10) ( 10) 
SO 48 
( 10) ( 10) 
. 
-
04 16 
(09) (09) 
13 12 
(04) (05) 
03 01 
(05) (04) 
-00 04 
(01) (02) 
-01 -02 
(01) (02) 
32 38 
51 65 
g + sch 
coir 
-00 
-06 
(10) 
. 
-08 
(10) 
53 
(10) 
. 
-
04 
(10) 
14 
(04) 
04 
(05) 
-00 
(01) 
-02 
(02) 
34 
56 
math/anlh (it -
uncorr 
2І 
06 
(08) 
17 
(M) 
-08 
(08) 
62 
(M) 
IB 
(07) 
-
-
09 
(05) 
-15 
(07) 
-01 
(01) 
-01 
(01) 
40 
67 
= 100) 
group 
con 
-00 
13 
(09) 
22 
(17) 
-05 
(08) 
61 
( I D 
22 
(07) 
-
-
-02 
(06) 
-14 
(07) 
01 
(01) 
-01 
(01) 
44 
78 
g + sch 
con 
-00 
05 
(09) 
IS 
(15) 
-13 
(08) 
65 
( I D 
18 
(07) 
-
-
01 
(06) 
-16 
(07) 
-00 
(01) 
-01 
(01) 
38 
62 
manual dexleruy (n = 96) 
uncon group 
con 
-01 -00 
42 36 
(10) (08) 
03 -01 
(05) (05) 
04 01 
(04) (04) 
05 17 
(03) (03) 
03 07 
(04) (04) 
04 12 
(07) (08) 
04 -00 
(04) (04) 
07 02 
(02) (03) 
-04 -01 
(02) (01) 
00 -00 
(00) (01) 
-00 -02 
(01) (01) 
SI 63 
78 128 
g + sch 
con 
-00 
32 
(10) 
07 
(05) 
06 
(04) 
09 
(03) 
03 
(04) 
03 
(07) 
04 
(04) 
08 
(02) 
-02 
(01) 
00 
(00) 
-01 
(01) 
53 
86 
Noie The body of the Table œnsists of intercept values, b coeflicienis, and standard errors (in parentheses) The abbreviations are shown in secuon 3 4 
3.4 Results 
The results of multiple regression analyses on the data of the first school-year are given 
in Table 7. The results are presented by school subject, with the kind of correction 
under school subject. In the Table the intercepts (first row), the b coefficients, and - in 
parentheses - the standard errors of the b coefficients are shown. The abbreviations 
used for the lesson variables are: orgpupils (organization of pupils), teachmanag 
(teacher's management behaviour), intdif (internal differentiation), and numbpup 
(number of pupils). 
In Dutch language the on-task academic behaviour is mainly predicted by written (as 
defined in section 3.3.2) and teacher's management; in mathematics/arithmetic by 
Table 8 · Multiple regression results with respect to the pupils' on-task academic 
behaviour (second school-yean by school subject; uncorrected group corrected, and 
group and school corrected) 
Dutch language (n = 123) malh/arith (n = 133) 
uncorr. group g + sch uncorr. group g + sch 
corr. coir. coti. coir. 
intercept 
orgpupils 
repetition 
oral 
written 
teachmanag 
intdif 
numbpup 
lessontime 
Ri 
F 
-1.01 
.28 
(.09) 
-
.18 
(.09) 
.12 
(.09) 
.29 
(.05) 
.00 
(.04) 
-.00 
(.01) 
-.02 
(.01) 
.29 
6.8 
.00 
.30 
(.09) 
-
.12 
(.09) 
.13 
(.10) 
.20 
(.09) 
-.08 
(.04) 
-.03 
(.02) 
-.03 
(.02) 
.23 
5.0 
.00 
.29 
(.09) 
-
.20 
(09) 
.11 
(.09) 
.30 
(.06) 
-.03 
(.04) 
.00 
(01) 
-.03 
(.01) 
.30 
7.1 
-.91 
.14 
(.07) 
.06 
(.07) 
.10 
(-07) 
.76 
(.10) 
.19 
(.04) 
-.06 
(.05) 
-.00 
(.00) 
-01 
(.00) 
.51 
16.3 
-.00 
.12 
(.07) 
.06 
(06) 
.06 
(07) 
.70 
(10) 
.19 
(.05) 
-.04 
(.05) 
.01 
(.01) 
-.00 
(01) 
.41 
10.6 
.00 
.16 
(.07) 
.07 
(.06) 
.11 
(.06) 
.71 
(.09) 
.20 
(.04) 
-.07 
(.05) 
-.01 
(.00) 
-.00 
(.01) 
.52 
17.0 
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Table 8 continued 
intercept 
orgpupils 
lessontask 
oral 
written 
visual 
constructive 
creative 
teachmanag 
intdif 
numbpup 
lessontime 
Ri 
F 
manual dexterity (n = 80) 
uncorr. group 
corr. 
.27 .00 
-.02 -.07 
(.15) (.11) 
.04 .06 
(05) (.05) 
-.01 .02 
(.06) (.06) 
.03 .12 
(-05) (.04) 
.04 -.01 
(.05) (.05) 
.18 .15 
(.19) (.15) 
.03 -.09 
(09) (.07) 
.10 .18 
(.04) (.04) 
-.09 -.07 
(.03) (.03) 
.01 .03 
(.00) (.01) 
-.02 -.06 
(.01) (.02) 
.38 .58 
3.8 8.7 
g + sch 
corr. 
.00 
-.02 
(.14) 
.05 
(05) 
-.02 
(.06) 
.03 
(.05) 
.03 
(.05) 
.18 
(18) 
.04 
(.08) 
.13 
(04) 
-.07 
(.03) 
.01 
(00) 
-.01 
(.01) 
.35 
3.4 
general techniques (n = 
uncorr. group 
corr. 
-.29 -.00 
.16 .16 
(.07) (.07) 
.04 -.13 
(.05) (.07) 
.15 .19 
(.05) (.05) 
.22 .19 
(.07) (.οη 
.11 .02 
(.06) (.06) 
.01 .09 
(.06) (.06) 
-
.12 .12 
(-04) (.04) 
-.05 -.05 
(.02) (.03) 
-.00 .02 
(00) (.01) 
.00 .02 
(01) (.01) 
.41 .39 
9.4 8.5 
•146) 
g + sch 
corr. 
.00 
.19 
(.07) 
-.06 
(.06) 
.16 
(05) 
.23 
(07) 
.05 
(.06) 
.03 
(-06) 
-
.10 
(.04) 
-.05 
(.02) 
.01 
(01) 
.01 
(.01) 
.42 
9.8 
Note. The body of the Table consists of intercept values, b coefficients, and standard errors (in parentheses). 
The abbreviations are shown in section 3.4. 
written, visual, and internal differentiation (negatively, i.e. less differentiation con­
tributes to the degree of on-task academic behaviour); and in manual dexterity by 
organization of pupils, written, teacher's management behaviour, and internal differ­
entiation (negatively). 
The comparable results for the second school-year are shown in Table 8. On-task 
academic behaviour in Dutch language is mainly predicted by organization of pupils, 
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oral, teacher's management behaviour, and lesson time; in mathematics/arithmetic 
by organization of pupils, written, and teacher's management; in manual dexterity by 
teacher's management and internal differentiation (negatively); and finally in general 
techniques by organization of pupils, oral, written, teacher's management, and 
internal differentiation (negatively). 
3.5 Discussion 
With respect to the hypotheses in section 3.2.2, the role of teacher's management 
behaviour in positively influencing the pupils' academic on-task behaviour (given the 
other lesson group characteristics) is supported. This finding is in agreement with the 
literature (see section 3.1). 
Internal differentiation has an effect consistently opposite to the one hypothesized. 
Given the other lesson group characteristics, in the lessons observed a higher degree of 
internal differentiation reduces the pupils' academic on-task behaviour. 
An explanation for the rejection of the hypothesis may be that internal differentiation 
in ordinary classes is more difficult to realize than in experimental or laboratory 
situations, probably because of the lack of adequate curricula and teacher's manage-
ment strategies (cf. Bessert, 1977, 1979; Wang, 1979; Wang, Nojan, Strom, & 
Walberg, 1984; Van Oudenhoven, 1983). In spite of this, it should be noted that 
individual or subgroup organization of pupils usually has a positive effect on the 
degree of academic on-task behaviour, in particular in the second school-year. 
Moreover, internal differentiation was hardly present It seems that, in educational 
practice, staff and teachers understand and use internal differentiation in other ways 
than researchers define this concept (see also Bonset, Bijkerk, Kuypers, Lutz, & 
Slothouber, 1985). Another reason for the inconsistency between the expectation of 
the occurrence of internal differentiation (see section 2.4) and the research results may 
be that schools are given (governmental) facilities if they work on within-school 
innovation (including internal differentiation). Staff will then probably be inclined to 
suggest that the innovation is realized more than it is in reality. Tomic's (1985a, 
1985b) research results also show hardly any internal differentiation in mathematics/ 
arithmetic in 50 Dutch secondary educational classes. 
The results in Tables 7 and 8 show that a higher degree of teacher's management 
behaviour, written transmission as a didactic procedure, the individual or subgroup 
organization of pupils, and a lower degree of internal differentiation are important 
contributors to the pupils' academic on-task behaviour. These results both support 
and specify the interactional interlevel theorizing of section 3.2.1, which elaborated 
the reciprocal action-transaction or fifth model of Pervio and Lewis (see section 1.3). 
The relationships between these lesson group variables characterizing the teaching-
learning situation and the pupils' on-task academic behaviour show how the interac-
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tion takes place. The research method used is an example of the interdependent 
interaction or fourth model of Pervin and Lewis (see section 1.3). 
In the group of lesson variables having only a small or no influence on academic 
on-task behaviour, the number of pupib is striking. Glass et al. ( 1982) attached great 
importance to the number of pupils, but the research results do not support their point 
of view. This can be explained by considering that their opinion seems based mainly 
on bivariate relationships instead of on multi-variate relationships (as in the present 
study). Compared to results of bivariate analyses, results of multi-variate analyses are 
most appropriate in representing processes and effects in educational practice. 
The relative importance of b coefficients and the percentages of variance explained in 
Tables 7 and 8 differ according to whether the analysis is done on uncorrected, group 
corrected, or group and school corrected data. Correction makes a difference, which 
implies that lesson level results that are corrected for group and school are most 
adequate. Relatively speaking, the greatest correction differences are found in manual 
dexterity: in the first school-year the relevance of teacher's management behaviour is 
reduced considerably in the group corrected case compared to both other cases; in the 
second school-year the relevance of written, number of pupils, and lesson time 
increases in the group corrected case compared to both other cases. 
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4 SCHOOL SUBJECT ACHIEVEMENT, COMPETENCE, AND 
ORIENTATION DURING THE SCHOOL-YEAR 
4.1 Introduction 
The task behaviour of a pupil during the lessons in a specific school subject leads to a 
specific performance. This performance concerns the quality of the pupil's learning 
actions, or the product of these actions (see Harter in section 1.5.1 ). The performance 
is used to measure the pupil's achievement in the school subject School subject 
achievement is defined as the degree to which a pupil's learning-relevant performance 
meets the learning requirements of the school subject 
Usually, the school subject teacher evaluates a pupil's school subject achievement by 
giving a school subject mark. Although the mark is mainly based on the pupil's school 
subject achievement, other criteria may contribute as well. An example of a more 
unconscious criterion is formed by teacher's notions about pupil conduct or neatness. 
This contribution will be revealed by substantive correlations of school subject marks 
with scores for conduct/neatness." 
According to Bowerman, Harter, White, and Heckhausen's interactional theorizing 
in section 1.5.1 an action-effect-affect sequence is hypothesized to exist: a pupil's task 
behaviour (action) leads to a certain amount of school subject achievement, which is 
evaluated with a certain school subject mark (effect), which leads to specific affects. 
These affects also concern the feelings di competence in and orientation towards the 
tasks of the school subject. 
School subject competence is defined as a pupil's feelings of effectiveness in meeting 
the learning requirements of a certain school subject. School subject competence will 
influence the pupil's choices with respect to alternative following actions regarding 
the school subject: higher school subject competence will positively stimulate the 
occurrence of following learning actions (concerning more difficult tasks). 
School subject orientation is defined as a pupil's interest in and experienced intensity 
of learning actions regarding a specific school subject. School subject orientation is 
hypothesized to indicate the degree to which the usual tasks of a school subject 
function as a motive for the pupil's on-task behaviour during the lesson. 
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At the beginning of a school-year a pupil in a certain year group of pupils can be 
characterized by his or her scores on school subject achievement, school subject 
competence, and school subject orientation. During the school-year different vari-
ables of the educational system may interact with and influence the pupil's achieve-
ment, competence, and orientation in the school subject. Some of the possible 
interactional processes and the potential effects of the 'objective' educational system 
variables on the 'subjective' pupil variables will be investigated in this chapter. 
In section 4.2 attention is directed at possible interaction at the pupil level. The 
educational system variable hypothesized to be relevant here is the pupil's school 
subject mark. Both theory and research results are reported. 
In section 4.3 the focus is on the possible interaction of Ute pupil level variables (school 
subject achievement, school subject competence, and school subject orientation) with 
year group level variables. At the year group level the degree of internal differentiation 
within the teaching-learning situation, but also the kind of evaluation used to assess 
the pupils' learning achievement, are expected to interact with and influence school 
subject achievement, competence, and orientation. Other year group variables will be 
analyzed for exploratory reasons. 
Because the theorizing in sections 4.2 and 4.3 refers to concurrent but different 
interactional processes, this theorizing is an example of complementary or - according 
to another way of thinking - rivalling theorizing. In section 4.2 the topic is a level 
specific process; the complementary or rivalling point of view in section 4.3 concerns 
an interlevelprocess. The research results in these sections will show which kind of 
theorizing is most plausible or relevant to the development of school subject achieve-
ment, competence, and orientation during the school-year. 
4.2 Interaction with school subject marks at the pupil level 
4.2.1 Theory 
4.2.1.1 The interactional process 
During the first years of elementary education a pupil usually experiences positive 
feelings in carrying out learning actions. Gradually, the pupil has to become accus-
tomed to the practice of receiving marks in each school subject. The pupil also has to 
understand the meaning of marks. Indications exist that this usually becomes clear 
after some years in elementary education (cf. Connell, 1980; Deci et al., 1981 ; Harter, 
1982b; Van Oudenhoven, 1983; Stipek, 1984). During this period a pupil comes to 
perceive his or her own school subject mark as the most important effect of his or her 
learning actions in the school subject (see also Licht, 1982). 
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In later school-years a school subject mark functions as an absolute evaluation of the 
pupil's learning actions or the product of these actions. And, as stated by Festinger 
(19S4) in his theory on social comparison processes: 'When an objective, non-social 
basis for the evaluation of one's ability or opinion is readily available persons will not 
evaluate their opinions or abilities by comparison with others' (p. 120). 
A pupil getting a high mark will perceive a correspondingly strong effect of his or her 
learning actions. This will lead to a positive affect and high subjective competence 
with regard to these actions (see the action-effect-affect sequence in the interactional 
theorizing in section 1.5.1). High subjective competence usually stimulates the next 
learning actions and the resulting high mark again constitutes this effect. If this occurs 
repeatedly, the pupil's feeling of subjective competence in the school subject will be 
increased. A school subject can thus be seen as a 'domain of competence'. For 
example, a pupil may feel ineffective or incompetent in one school subject but feel 
rather competent in other school subjects. 
Getting high marks in a school subject will also stimulate the pupil's orientation 
towards the school subject positively and encourage the occurrence of next learning 
actions (concerning more difficult tasks). Receiving high school subject marks will 
thus influence school subject competence, school subject orientation, and school 
subject achievement positively. This will occur with respect to repetitions, tests, and 
tests aimed at producing a mark for the school-report. 
A pupil getting a low or 'insufficient' mark will perceive that, according to school 
norms, the effect of his or her own learning actions is low or too low. This will elicit a 
negative affect: the pupil's subjective competence with respect to these learning 
actions will then be low. A pupil may react to this in three ways. 
First, a pupil may exert himself or herself more in order to get higher marks. 
Second, a pupil may quarrel over the value of a school subject mark. An example of 
this is found in a teacher and pupil conflict about the value of a mark (Werthman, 
1963). Such a conflict can also be interpreted as a power struggle between pupil and 
teacher (Alschuler, 1980). This struggle can lead to threats to or physical intimida­
tions of the teacher by pupils (Werthman, 1963). Dorake (1976) hypothesizes a 
relationship between the occurrence of low marks and the manifestation of deviant 
behaviour by pupils. To manipulate a pupil a teacher can 'reward' a conforming pupil 
by giving him or her high marks (Rubel, 1977). 
Third, a pupil may become less committed to the school subject Krampen and Могу 
(1982) find school subject specific trends here: in native language (German) pupils 
look for alternative actions, in mathematics they become defensive and resign. 
If a pupil repeatedly gets low marks for his or her work in a school subject this will 
negatively influence school subject competence, school subject orientation, and 
school subject achievement This will occur with respect to repetitions, tests, and tests 
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aimed at producing a mark for the school-report. On the other hand, as school subject 
marks become higher, school subject competence, school subject orientation, and 
school subject achievement will also become higher. Getting extremely low marks or 
extremely high marks will interrupt or change this interactional process (floor and 
ceiling effects, respectively). 
4.2.1.2 Hypothesized effects of school subject marks on school subject achieve­
ment, competence, and orientation 
Clear effects of school subject marks on pupil variables seem to require a time span of 
about half a year (Brouwer, 1951; Deci et al., 1981). It was decided to take the 
school-year as the time span. 
A pupil's achievement in a school subject ai the beginning of a new school-year is 
called initiai school subject achievement. The cognitive map of the pupil on the school 
subject will contain expectations about his or her functioning in this school subject. 
The expectations also contain expectations about initial competence in and orienta­
tion towards this school subject Initial school subject competence and initial school 
subject orientation will be influenced by the pupil's initial school subject achievement: 
see Figure 2. 
quality of career initial school school subject 
in elementary subject ^-orientation 
education ч orientation 
\
oni 
sex в*- initial school school subject school subject 
subject ^ - marks ^ — — ^ - achievement 
achievement ^ 4*»^ Ψ 
/ \ 
family background initial school school subject 
subject »»- competence 
competence 
Figure 2 · Tentative longitudinal pupil level model on the interaction of school subject 
marks with school subject orientation, competence, and achievement during a 
school-year 
During the school-year the pupil is given school subject marks for his or her school 
subject achievement. The relatively most significant school subject marks are those on 
the school-report. The school subject marks will be influenced by the pupil's initial 
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school subject achievement (and by other variables: see sections 1.2.2, 4.1, and 
4.2.1.1). During the year the marks interact with school subject competence, school 
subject orientation, and school subject achievement (see section 4.2.1.1). 
School subject competence, school subject orientation, and school subject achieve-
ment at the end of the school-year will then be influenced by the school subject marks. 
These long-term direct effects are of primary importance. To check an alternative 
explanation, indirect effects of school subject marks, through school subject achieve-
ment, on school subject competence and school subject orientation will be included 
(see Figure 2). 
School subject achievement, school subject competence, and school subject orienta-
tion at the end of the school-year will, however, also be influenced by their respective 
initial values (at the beginning of the school-year). 
Finally, the question arises whether the initial variables can be explained by relevant 
'earlier' variables. There are some indications that the quality of the progress through 
elementary education, the pupil's sex, and the family background or socio-
economic/intellectual home environment might be important to the pupil's initial 
school subject achievement (see Tesser, 1984,1986). These influences will therefore 
be included 
The result of this modelling in Figure 2 is a cognitive-motivational tentative elabora-
tion of the action-effect-affect sequence, which can be checked with the aid of school 
subject specific data. 
4.2.2 Method 
4.22.1 Design 
The subjects were the pupils in the pupil cohort of the selected schools (see section 
2.4). The design covered two consecutive school-yeais (1981-1982, 1982-1983). 
School subject achievement, school subject orientation, and school subject compe-
tence were measured at the beginning and the end of each school-year. This would 
allow analyses within a school-year. Because of the vacation period between the two 
school-years (July-August 1982), it was reasonable to expect that no important 
changes in school subject achievement, competence, and orientation would occur 
during this period. Therefore the measurement at the end of the first year served also 
as the measurement at the beginning of the second year; only new or 'instreaming' 
pupils were tested at the beginning of the second year. 
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The school subject marks on the school-report of each pupil were collected from the 
school administrations at the beginning of the following school-year, because all three 
marks of the year before were available. The background information was measured 
at the beginning of the first school-year. 
The design of the study can be characterized as a longitudinal survey. An overview of 
the moments of measurement is given in Table 9. 
Table 9 - Moments of measurement in the pupil level study 
first school-year second school-year 
Aug.-Sepc June Aug.-SepL June 
variables: 1981 1982 1982 1983 
Λιτά school-year 
Aug.-Sept 
1983 
- school subject achievement 
• school subject orientation 
- school subject marks 
- background 
yes 
yes 
yes 
-
yes 
yes 
yes 
yes 
-
-
yes* 
yes» 
yes* 
yes 
• 
yes 
yes 
yes 
-
-
yes 
'Measured only with instreaming pupüs. 
Because no standard achievement tests were available for the school subjects manual 
dexterity and general techniques, the research was carried out with respect to two 
school subjects (Dutch language and mathematics/arithmetic). 
42.2.2 Operationalization 
The pupil level variables will be grouped in four sets: school subject achievement 
variables; school subject orientation and competence variables; school subject marks 
or evaluation variables; and background variables. 
School subject achievement was operationalized by achievement tests in Dutch 
language and mathematics/arithmetic. For reasons of comparability use was made of 
standardized tests completed by a randomized cohort study of pupils attending 
secondary education. This research project was carried out by the Dutch 'Centraal 
Bureau voor de Statistiek' (Central Bureau of Statistics): see for example Smulders, 
1979. The tests were constructed by the Dutch 'Centraal Instituut voor Toetsontwik-
keling' (National Institute of Educational Measurement). Four tests were used: 
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1. a grammar test (IS multiple choice items on orthography and parsing; IS 
minutes); 
2. a reading comprehension test (IS multiple choice items about four short stories: 
the answers could be found in the text; 25 minutes); 
3. a mathematics/arithmetic test (25 multiple choice items; 25 minutes); 
4. a language skill test (IS multiple choice items about four short stories: the items 
proposed alternative words, sentences, or interpretations; 20 minutes). 
The tests had to be finished within the specified number of minutes, which almost all 
pupils were able to do. The tests were shown integrally in an earlier report (Mooij, 
1981b). 
In the first week of the school-year 1981-1982 these tests were completed by^  the 
pupils. Key results are presented in Table 10. In the Table, information on the number 
of pupils participating, on the lowest and highest p-vaiue, on the sumscore, and on the 
standard deviation is given. 
Table 10 - First results on the school subject achievement tests 
test 
grammar 
reading comprehension 
mathematics/an thmetic 
language skill 
number 
of 
pupils 
859 
859 
858 
858 
lowest 
p-
value 
21 
18 
08 
38 
highest 
P-
value 
.69 
85 
80 
60 
sum-
score 
5.56 
8 42 
8.73 
6.77 
sd 
2.44 
2.98 
4 33 
2.91 
To my knowledge, there were no reliability or homogeneity indications for these tests 
(personal communication from the Central Bureau of Statistics and from the National 
Institute of Educational Measurement; see also De Jong, Dronkeis, & Saris, 1982). In 
order to determine the homogeneity, each of the four tests was assumed to estimate a 
latent trait In latent trait theory a score or parameter is estimated according to 
statistical criteria (Van der Linden, 1979). One of the latent trait models that can be 
used here is the Rasch model (Van der Linden, 1979; Roskam & Van den Wollen-
berg, 1985). Van den Wollenberg (1979, 1981, 1982a, 1982b) introduced two 
statistical measures that, in combination, completely check the Rasch model with 
dichotomous items. The statistics can be computed with the aid of the computer 
programme 'Radi' (developed by Van den Wellenberg & Raaijmakeis). 
The data were analyzed by splitting the total group of 860 pupils at random into two 
samples. One random sample of 500 pupils was used to construct a Rasch-
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homogeneous scale. This scale was checked with the aid of the data of the other 360 
pupils (cf. Van den Wollenberg, 1979). 
In the grammar test the items 1 and 14 were deleted. A test of the scale on the Second 
sample led to its acceptance for research use. Analysis of the reading comprehension 
test led to elimination of 6 of the 1S items; the other nine items formed an acceptable 
Rasch scale. Analysis of the language skill test did not result in an acceptable Rasch 
scale. Because the result of the grammar test was the best, it was decided to use a 
pupil's Rasch score on the grammar scale as the indicator of achievement in Dutch 
language. The construction process of the mathematics/arithmetic test resulted, after 
elimination of 10 of the 25 items, in an acceptable Rasch homogeneous scale. Testing 
this result on the second sample of pupils led to its acceptance. The details of the 
construction and checking procedure, and of the results, are given by Mooij, 1982a. 
It may be worthwhile to check to which extent the logarithmic scores on a Rasch scale 
and the unweighed sumscore of the items included in the Rasch scale are related. If 
they have a high correlation (above .95), both scores can be considered to be 
equivalent In that case it is not necessary to compute new Rasch scores on the data at 
the end of the school-years. For this reason, within both school subjects Pearson 
correlations were computed between three scores: the pupil's logarithmic Rasch score 
('ksi'), the unweighed sumscore of the items included in the Rasch scale ('Rasch-
unweighed'), and - for comparative reasons - the pupil's sumscore on all items in each 
test ('raw total'). The results are presented in Table 11. 
Table 11 - Pearson correlations between three kinds of school subject achievement 
scores 
Dutch language mathematics/anthmeüc 
1 2 1 2 
1. ksi 
2. Rasch-unweighed г = .992 r = .991 
(n = 677) (n = 675) 
3. raw total г = .951 г = .961 г = .903 г = .916 
(η = 675) (η = 675) (η = 675) (η = 675) 
The Pearson correlations in Table 11 show that the ksi-score and the Rasch-
unweighed score correlate at least .991. It was therefore decided to use the Rasch-
unweighed score as the latent trait score. 
64 
School subject orientation and competence had to be measured in school subject 
specific ways. Moreover, it was considered necessary to mention the specific school 
subject in most of the items because the orientation and competence concerning 
different school subjects had to be measured during the same data collection session. 
For these reasons no standard instrumentation was available. 
The operationalization of school subject orientation and school subject competence 
was developed in the following way. First, items on different learning actions, effects, 
and affects concerning each school subject were formulated and included in a 
questionnaire (see Mooij, 198lb, 1983c). Second, each set of data collected at the 
beginning and the end of the first school-year was subjected to principal factor 
analysis. The results showed that, at the beginning and the end of the school-year, an 
orientation factor and a competence factor were present in each school subject (see 
Mooij, 1983b). 
Next, items were selected on the basis of three criteria: being characteristic for a factor 
at the beginning and the end of the school-year, having an acceptable distribution 
(kurtosis and skewness) at the beginning and the end of the school-year, and having a 
low number of missing values at the beginning and the end of the year. In this way 
four items were selected for each factor. Because it was necessary to be strict on 
distribution characteristics (Boomsma, 1983), the response alternatives of the selected 
items were changed into never/almost never (1), now and then (2), often (3), and 
always (4). Finally, the Lisrel VI programme ( Jöreskog & Sörbom, 1981,1983) was 
run to check whether the items functioned as indicators of a latent construct. This 
reduced the number of indicators for each latent construct to three. 
The selected items (see Table 12) conceptually refer to the school subject orientation 
domain and the school subject competence domain. The item-rest correlations, alpha 
coefficient, number of observations in the scale (n pupils), and mean of the items 
(mean item score) at the beginning of the first school-year (beginning) and at the end 
of this school-year (end) are also presented in Table 12. The results are acceptable for 
research use; in judging the alpha coefficient it should be considered that the number 
of items in each scale is only three. 
The variable school subject marks was operadonalized as the marks in a specific 
school subject that a pupil got on his or her report at Christmas, at Easter, and at the 
end of the school-year (about June/July). 
In all schools but one, the pupils' school subject marks during the first school-year 
range on a scale from 1 (lowest) -10 (highest). The exception is school 6, where the 
marks in most school subjects range on a scale from 1-30 (actually, three scales 
ranging from 1 -10: the scales are ordered by performance, which is symbolized by the 
specific colour of the school subject mark). In the second school-year all marks range 
from 1-10. 
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Table 12 - Scale construction results on school subject orientation and school subject 
competence, at the beginning and the end of the first school-year 
Dutch language math/anth 
beginning end beginning end 
school subject orientation 
aem-rest corrélation: 
item 1: do you pay attention to the learning content 
dunng the lesson? 
item 2: do you work hard for this school subject?' 
item 3: are you interested in this school subject?* 
alpha 
npuptts 
mean item score 
School subject competence 
aem-rest correlation: 
item 1: do you sometimes have problems in 
this school subject?4'5 
item 2: do you have difficulty with this school subject?*" 
item 3- is this school subject easy for you?* 
alpha 
η pupils 
mean item score 
.37 
45 
47 
62 
828 
3 02 
49 
.54 
51 
69 
845 
2.95 
55 
60 
.54 
74 
824 
3 14 
66 
66 
63 
80 
848 
3.10 
54 
.55 
43 
69 
832 
159 
64 
69 
53 
78 
851 
2.57 
61 
66 
.58 
78 
823 
2 42 
74 
74 
67 
85 
845 
2.43 
^Instead of 'this school subject' the name of the school subject was given, for example Dutch language 
"In order to have one direction in the items' meaning, the code of items 1 and 2 was reversed. 
The background variables were measured by means of a questionnaire. The pupil's 
sex was coded as 0 (giri) or 1 (boy). 
The data reveal that 80% of the pupils are male. 
The quality of a pupil's career in elementary education can be characterized by 
whether the pupil has been held back in elementary education. Being held back in 
elementary education was operationalized as: 
How many times were you held back in elementary school? 
Answer times. 
The answer was coded dichotomously (0 times = 0,1 or more times = 1 ). The result 
shows that 39% of the pupils were held back once or more in elementary school. 
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With respect io family background the parents' occupational and educational status is 
relevant (see for example Meijnen, 1977). 
Father's occupation was specified through different questions as proposed by Van 
Westerlaak, Kropman, and Collaris (1975a, 1975b). Those questions concern the 
kind of work he does, his occupation, whether the father is self-employed or not, 
whether he employs other people (and how many), the kind of organization he works 
in, and whether he supervises other people (and how many). The answers were coded 
on a scale with six ordered categories (see below). 
The father's education was operationalized by the alternative answers to two 
questions: 
Which type of school did your father go to? 
Which type of school did your father complete with a diploma? 
Mother's education was operationalized in the same way as father's education. 
More than 50% of the pupils did not know the answers to the education questions. 
Therefore, it was decided to drop the education variables. Instead of family back-
ground' the variable father's occupation will be used to indicate a pupil's family 
background. In Table 13 the results on father's occupation are compared with the 
results from a national sample of Dutch men aged 16 or more (N = 1046) presented 
by Van Westerlaak et al., 1975b, p. 11. 
Table 13 · Results on father's occupation in this study and in a national sample 
higher occupation 
secondary employee 
self-employed (small-scale) 
lower employee 
skilled labourer ' 
unskilled labourer 
missing, unknown 
total 
code 
6 
5 
4 
3 
2 
1 
this research 
absolute: 
22 
51 
96 
18S 
388 
70 
812 
48 
860 
%: 
2.7 
6.3 
11.8 
22.8 
47 8 
8.6 
100 
national 
sample in %: 
5.0 
95 
17.1 
22.1 
35 3 
11.1 
100 
1046 
As expected, in comparison to the national sample the higher occupations are 
underrepresented while the lower occupations are overrepresented in the present 
study. 
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4.2.2 J Data collection 
In the first week of the school-year 1981-1982 each pupil in the first school-year of the 
selected schools was asked to complete the four school subject achievement tests and 
to answer a questionnaire in order to measure the background variables. In the third 
school-week each pupil completed a questionnaire in which orientation and compe-
tence in different school subjects were measured. The third week was chosen because 
a pupil was then supposed to have a first notion - but no more than that - of what the 
school subjects were like. The data collection was done by researchers who were 
carefully instructed in the procedure of the data gathering process in the classroom 
(see the instruction book in Mooij, 1981b). After the two data collection sessions 
pupils who were not present at either the first or second session, were contacted to 
complete their data records. 
At the end of the first school-year a second data gathering procedure was carried out. 
In a second session the pupils not present at the first session were asked to complete 
the tests and the questionnaire. 
At the beginning of the pupils' second school-year the school administrations pro-
vided the school subject marks. Only the new 'instreaming' pupils (n = 135) were 
asked to complete the tests and questionnaires (see section 4.2.2.1). 
At the end of the second school-year a similar data collection procedure was carried 
out as at the end of the first school-year. The school subject marks of the second 
school-year were gathered at the beginning of the cohort's third school-year. 
At the beginning of the first school-year, data were collected from all 860 pupils in 39 
classes. Generally, most of the pupils were able to complete the tests and question-
naires. As expected, most pupils had to be assisted with filling in the questionnaire 
with respect to family background variables. Some of the test items on Dutch 
language and mathematics/arithmetic seemed too difficult for the pupils. 
At the end of the school-year 8S7 pupils participated in the research. About the data 
collection itself no particulars need to be mentioned here (see also Mooij, 1982a). The 
total pupil group, however, had changed somewhat because of pupils coming into or 
leaving school. This also occurred during the second school-year. An overview of the 
numbers of pupils is given in Table 14. In the second school-year in particular the 
number of pupils leaving school is high. 
Information on the pupils in the cohort leaving school during the two school-years 
was collected from the school and from the pupil or parents. This information is 
presented in Tables 15 and 16. In the Tables, the school, class, number of pupils in the 
class, the numbers of pupils being held back and leaving school, the reasons for 
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Table 14 - Numbers ofpupüs during the first and second school-year 
school-year 1981-1982 
η pupils participating at the beginning: 
¡nstream during the first year 
during or at the end of the first school-year 
leaving school: 
held back: 
leaving the cohort 
school-year 1982-1983 
η pupils remaining from the first year 
instream at the beginning of the second year 
¡nstream during the second year 
61 
3 + 
64 
860 
24 
884 
64 
820 
135 
28 
+ 
-
+ 
983 
during or at the end of the second school-year 
leaving school: 149 
held back 56 + 
leaving the cohort 205 205 
school-year ¡983-1984 
η pupils remaining from the second year 778 
leaving school (why), and where the pupil went after leaving school (where) have 
been speciSed. The specincation of reasons for leaving school and where the pupil 
went after leaving school, was collected from both the school administration or 
teachers and from the pupil or parents. This specification is as follows: 
Why (reasons for leaving school): 
1. educational problems (educational level too high or too low, desired educational 
variation not present in school); 
2. 'personal' problems (behavioural problems, family problems, no interest in 
school); 
3. irrelevant (moved away, temporarily in a foreign country, died); 
4. unknown, no contact with pupil/parents. 
Where (did the pupil go): 
5. drop out (not at another school, looking for work, working); 
6. another school with an equal or lower level of educational achievement; 
7. another school with a higher level of educational achievement; 
8. unknown, no contact with pupil/parents. 
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Table 15- PupiL· leaving the cohort in the first school-year 
school 
2 
3 
4 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
number 
of pupils 
15 
15 
26 
26 
17 
23 
23 
23 
22 
23 
25 
24 
22 
30 
held 
back» 
; 
leaving 
school 
1 
3 
2 
1 
3 
1 
3 
2 
3 
4 
5 
school administration, teachers 
why 
1 
1 
1 
1 
' 
2 
1 
1 
2 
1 
2 
1 
3 
1 
2 
1 
3 
1 
4 
1 
1 
2 
1 
3 
where 
5 
1 
6 
1 
2 
1 
7 
1 
8 
2 
2 
2 
3 
5 
pupil, parents 
why 
1 
1 
2 
2 
1 
1 
1 
1 
3 
3 
1 
1 
4 
1 
1 
2 
3 
4 
5 
where 
5 
1 
6 7 
' 
3 
2 
1 
2 
1 
2 
8 
1 
2 
3 
4 
5 
15 
16 
17 
18 
23 
23 
23 
24 
1 
1 
2 
2 
1 
2 
1 1 
1 1 
1 1 
2 
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Table 15 shows that the phenomenon of school leaving in the first school-year was 
rather school-specific: it occurred mainly in schools 2,3,4,5, 7, and 10. It was not 
easy to get the desired information about why a pupil left school; in about half of the 
cases this information was still lacking after several attempts to obtain it (see category 
4). The agreement between school and pupu on the reasons for leaving school and 
where the pupil went, is only moderate. 
During the second school-year the number of classes was 41. At the end of the 
school-year no pupils were held back in schools 8,9, and 10. The school and the pupil 
or parents disagreed considerably about the reasons for leaving school and where the 
pupil went after leaving school: see Table 16. 
The disagreement between the school and the pupils or parents in Tables IS and 16 
may represent the partly contrasting views between teachers and pupils about the 
causes of pupil problems (see section 1.2.1). The high numbers in the categories 
'unknown', however, preclude an adequate analysis of the information in the cat-
egories. It seems that information obtained by another research procedure, for 
example observation in class-rooms, throws more light on what is going on. 
Despite the number of pupils leaving school, it may be argued that the collected data 
can give a valid view of processes and effects occurring in educational practice. The 
argument is that the loss of pupils is a characteristic of educational practice. A 
restriction on school leaving information is that only the fact of whether or not a pupil 
left school can be analyzed. This will be done in chapter 5. 
4.2.3 Results 
The pupil level data on school subject achievement, competence, and orientation 
during the school-year are analyzed in two ways. First, attention will be given to the 
analysis and results obtained by means of structural equation analysis. Then the focus 
will be on multiple regression results. 
4.2 J. 1 Lisrel results 
Overviews of the development and most important concepts and topics concerning 
linear structural equation analysis were presented by Bentler (1980), Bielby and 
Hauser (1977), Duncan (1975), and Goldberger (1973). According to Bentler 
(1980), causal modelling by structural equation analysis is: '(...) particularly relevant 
to longitudinal research, since the passage of time helps to eliminate possible compet-
ing causal explanations of phenomena' (p. 438; see also Anderson, 1978; Rogosa, 
1979). De Leeuw (1985) emphasized that 'causality' is not proven by using linear 
structural models. 
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Figure 3 - Structural model 
Υ12 : do you pay attention to the learning content during the lesson? 
Y,, : do you work hard for this school subject? 
Y4 = Y M : are you interested in this school subject? 
Y s = Y|, : do you sometimes have problems in this school subject? (to be reversed) 
Y4 = Vu : do you have difficuliy with this school subject? (to be reversed) 
Y7 = Y ,7 : is this school subject easy for you? 
Jöreskog and Sörbom developed a general method for estimating the unknown 
coefficients in a set of linear structural equations.12 To this end they also constructed a 
computer programme named Lisrel (Jöreskog & Sörbom, 1981,1983), which was 
used to check the longitudinal model of section 4.2.1.2. 
As stated in section 4.2.1.2, the long-term direct effects of the school subject marks on 
school subject orientation, school subject competence, and school subject achieve-
ment are of primary importance. In the present study somcfirsi analysis results in the 
development of an adequate theoretical model will be reported. 
The structural model used as a starting point in the data analysis on the school subjects 
Dutch language and mathematics/arithmetic is presented in Figure 3. The endogene-
ous variable initial school subject achievement (inssach) coincides with the measured 
variable inssach (which is the Rasch-unweighed score: see section 4.222). The same 
occurs with respect to the endogeneous variable school subject achievement (ssach). 
The endogeneous variables initial school subject orientation (inssor) and initial school 
subject competence (inssc), respectively school subject orientation (ssor) and school 
subject competence (ssc), are each indicated by three items. The endogeneous 
variable ssmark is indicated by the pupil's school subject marks on his or her 
school-report at Christmas, Easter, and at the end of the school-year. The exogeneous 
variables held back in elementary education (heldback), sex (sex), and father's 
occupation (fathoc) are free to covary and their measurement error is assumed to be 
zero. 
The analysis was performed on the covariance matrix of all first-year pupils with 
complete (nonmissing) data, excluding the pupils of school 6 (because of the different 
evaluation system used in that school: see section 4.2.2.2). This means that the 
analyses were carried out on 602 pupils (Dutch language) and 588 pupils (mathema-
tics/arithmetic). The covariance matrices are presented in Appendix B. 
In Dutch language, the repeated use of results of intermediate analyses (in particular 
the modification indices) led to the following theoretically plausible changes of the 
model in Figure 3: 
- the introduction of a path from inssc to inssor and from ssc to ssor: school subject 
competence seems to influence school subject orientation; 
- the introduction of paths from heldback, fathoc, inssor, and inssc to ssmark. 
Theoretically these paths suggest that, at the pupil level, the school subject mark is 
a complex result of achievement, socialization, competence, and orientation 
variables. Because ssmark in tum influences the achievement and competence 
variables, and (indirectly) the orientation variable, the hypothesized interaction 
between school subject achievement, competence, and orientation on the one hand, 
and school subject marks on the other hand, is supported; 
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- the introduction of a path from ssc to the observed variable school subject mark 
given at Easter. This path is included only because a comparable phenomenon 
occurs with respect to achievement in mathematics/arithmetic (see below). An 
explanation for this finding could be that school subject competence (achieve-
ment) does not change between Easter and the end of the school-year. Moreover, 
at the measurement time at the end of the year the pupil did not yet know the 
end-of-the-year's report-mark. In future research it might be wise to measure four 
times during the school-year, at the beginning, at Christmas, at Easter, and at the 
end of the year. 
A provisional covariance structure is presented in Figure 4 (with standard errors in 
parentheses). 
The use of results of intermediate analyses (in particular the modification indices) in 
mathematics/arithmetic led to the following theoretically important adjustments of 
the original model in Figure 3: 
- the introduction of a path from inssc to inssor and from ssc to ssor (see also the 
results in Dutch language); 
- the introduction of paths from heldback, inssor, and inssc to ssmark (see also the 
results in Dutch language); 
- the introduction of a path from ssach to the school subject mark given at Easter 
(see also the results in Dutch language). 
A provisional covariance structure is given in Figure 5 (with standard errors in 
parentheses). 
At this point the results in Dutch language and mathematics/arithmetic show the 
expected direct effects of ssmark on ssach and ssc, but the direct effect of ssmark on 
ssor is negligible, instead, an unexpected indirect effect of ssmark - through ssc - on 
ssor is suggested. The effects of ssach on ssor and ssc respectively inssach on inssor and 
inssc do not seem substantial, except in mathematics/arithmetic at the beginning of 
the school-year. In Dutch language fathoc seems to exert some influence on ssmark; 
this is not the case in mathematics/arithmetic. In this last school subject an effect of 
sex (boys score higher) on inssach is in accordance with findings of other research (cf. 
Tesser, 1984). 
The results in Figures 4 and S suggest that the theoretical model can be improved by 
removing the relationships between (in)ssach on the one hand, and (in)ssor and 
(in)ssc on the other hand. With respect to ssach, ssor, and ssc this would not have any 
drastic consequences, but inssor, inssc, and inssach would become exogeneous 
variables.13 
Instead of carrying out such a model change, however, it was considered more 
relevant to check potential group level and school level confusion or contamination 
first Results of this check could then be integrated in subsequent analyses with the 
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Figure 4 - Covariance structure (Dutch language) 
chi-square: IS7.0 
df: 143 
ρ =.20 
adj. goodness of fit indei: .963 
•vi 
Chi-sqiure: 164^ 
df:143 
p = .ll 
•dj. goodness of fit index: .961 
Lisrei programme on the improved theoretical model (see Mooij & Oudenhoven, in 
preparation). For pragmatic reasons, the check was carried out with the aid of 
multiple regression analysis. 
4.23.2 Multiple regression results 
The longitudinal design used here is comparable to that of the foregoing section. In the 
first school-year three background variables (father's occupation (fathoc), sex, and 
held back in elementary education (heldback)) and three 'pretests' (initial school 
subject achievement (inssach), initial school subject orientation (inssor), and initial 
school subject competence (inssc)) were all measured at the beginning of the year. 
These six variables function as covariates. The treatment' variable during the school-
year is the school subject mark (ssmark), which is operationalized here as the mean of 
the marks given at Christmas, Easter, and at the end of a school-year. The dependent 
variables are: school subject achievement (ssach), school subject orientation (ssor), 
and school subject competence (ssc), all three measured at the end of the school-year. 
To assess how much of the variance was due to the treatment variable ssmark, the 
analyses were done with and without ssmark. 
Analyses on data from the second school-year were done for pupils who had 
participated in the research since the beginning of the first school-year. The same three 
background variables served as covariates. The covariates inssor, inssc, and inssach 
were measured at the end of the first school-year. The treatment variable was the 
mean of the second year school subject marks on the report The dependent variables 
ssor, ssc, and ssach were measured at the end of the second school-year. 
The analysis used was OLS multiple regression analysis. With respect to the same 
school subject, alternative analyses were done to register and eliminate possible 
contamination with the year group level and the school level. This means that all 
relevant variables were analyzed in three ways: uncorrected, corrected for year group, 
and conected for year group and school (cf. section 3.3.6). 
Because of the other evaluation system used by school 6 in the first school-year, the 
data of this school concerning the first school-year were analyzed separately. 
The results of analyses on the data of the Gist and second school-year in the school 
subjects Dutch language and mathematics/arithmetic are presented in Tables 17-21. 
In those Tables, the intercepts, the b coefficients, the variance explained (R2), and the 
F coefficients are shown. Variance accounted for by ssmark is of the most interest In 
order to avoid a duplication of Tables, no standard errors of the b coefficients have 
been included. В coefficients at least twice the value of their standard error are marked 
with an asterisk. 
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For the first school-year the results on Dutch language are given in Table 17. The 
analyses are uncorrected, corrected for year group, and corrected for year group and 
school, respectively. In the first line the equation containing only the covariates 
appears; in the second line the covariates and the treatment variable function as 
independent variables. Subtraction of the first R2 from the second R2 results in the 
variance explained by the treatment variable ssmark. With respect to the uncorrected 
results the percentages of variance explained by ssmark are: 2 1 - 1 9 = 2 (ssach), 23 -
23 = 0 (ssor), and 36 - 18 = 18 (ssc). 
The results in Table 17 show that ssmark is relevant (16-18% of the variance) to the 
prediaion of school subject competence (after controlling for initial school subject 
competence and the other five covariates). Some effect (2-5% of the variance) has 
been found on school subject achievement during the school-year. There is no effect 
on school subject orientation. The differences between the uncorrected analyses, year 
group corrected analyses, and year group and school corrected analyses are only 
small. 
For the first school-year the results on mathematics/arithmetic are presented in Table 
18. The effects of school subject marks on school subject competence (between 
16-19%) agree with those in Dutch language. In mathematics/arithmetic, however, 
both the effects on school subject achievement (6-7%) and on school subject orienta-
tion (4-6%) are higher than the comparable effects in Dutch language. As in Table 17, 
the uncorrected versus corrected results in Table 18 do not vary much. 
The data of the first school-year in school 6 need no correction for school (because all 
pupils are in the same school). The uncorrected and year group corrected results in 
both school subjects are given in Table 19. In Dutch language (5%) and mathematics/ 
arithmetic (9-11%) the effects of the marks on school subject competence are 
considerably lower than in the other schools (see Tables 17 and 18). This difference is 
probably caused by the more complicated evaluation system used in school 6. The 
other effects in Table 19 are roughly comparable to those in Tables 17 and 18. 
The results for the data of the second school-year on Dutch language are presented in 
Table 20. With respect to the effects of school subject marks on school subject 
competence the uncorrected effect is 13%, but both corrected effects amount to 8% of 
the variance. As to school subject achievement the reverse occurs: the uncorrected 
effect is 3%, but the corrected effects are 7% and 6%. The effects on school subject 
orientation are negligible, as in the first school-year. 
The differences resulting from the corrections are related to the scores on sex and held 
back of the pupils in the year groups (see the asterisks on the b coefficients in Table 
20). In the uncorrected case, being a girl (-.77*, -.70*) and not having been held back 
(-.47*, -.33*) contribute to Dutch language achievement; in the corrected cases, when 
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Table 17 - Multiple regression analysis results (first school-year; Dutch language) 
depend, variable intercept fathoc sex heldback inssacb inssor inssc ssmark R
1 
uncorrected ssach 
ssor 
2.58 
.58 
1.38 
1.25 
1.13 
-.56 
.03 
-.00 
.00 
.00 
.03 
.00 
.01 
.06 
.07 
.07 
-.00 
.03 
.14 
-.02 
.00 
.01 
-.07 
.03 
.40* 
.36· 
-.01 
-.01 
.05* 
.02 
.08 
.02 
.47· 
.47* 
.09* 
.04 
.12 
.08 
.05 
OS 
.34* 
.30* 
.38* 
.03 
.33* 
.19 
.21 
.23 
.23 
.18 
.36 
25.7 
25.8 
33.5 
28.9 
23.8 
54.3 
year group 
corrected 
ssach -.00 
-.01 
.01 
.01 
.01 
.00 
.02 
-.03 
-.01 
-.01 
.01 
-.01 
-.00 
.06 
.08 
.08 
.07 
.10 
-.06 
.12 
.01 
.02 
-.07 
.03 
.38* 
.31· 
-.01 
-.02 
.06* 
.02* 
.03 
-.04 
.45* 
.45* 
.07 
.03 
.16 
.14 
.04 
.04 
.29* 
.28· 
.58* 
.02 
.31* 
.17 
.22 
.22 
.22 
.16 
.32 
22.0 
26.7 
3 0 3 
26.3 
20.4 
43.7 
year group and 
school corrected 
ssach 
ssor 
-.01 
-.02 
.01 
.01 
.01 
.00 
.03 
-.00 
-.00 
-.01 
.02 
-.01 
-.02 
.04 
.07 
.07 
.06 
II 
-.06 
.05 
.01 
.01 
-.05 
.03 
.40* 
.35* 
-.01 
-.02 
.06* 
.02 
.03 
-.03 
.45* 
.45* 
.08* 
.04 
.14 
.12 
.05 
.05 
.30* 
.29* 
.41· 
.02 
.31· 
.18 
.21 
.22 
.22 
.16 
.34 
24.3 
24.8 
31.9 
27.4 
21.9 
48.8 
Note. Pupil data from 9 schools; η year groups = 34. В coeflidenls with an asterisk have a value of at least twice their standard error. The abbreviations are shown 
in section 4.2.3.2. 
Table 18 - Multiple regression analysis results (first school-yean math/arith) 
depend, variable intercept fathoc sex hddback inssach inssor inssc ssmark R1 
uncorrected ssacb 2.82 
-.29 
1.74 
.95 
.93 
-.59 
.01 
-.01 
.00 
.00 
.00 
-.01 
-.00 
-.02 
.01 
.00 
.00 
-.00 
.04 
.02 
.00 
-oo · 
.04 
.03 
.01 
-.04 
.01 
.01 
.04 
.02 
.03 
-.00 
.01 
.01 
.04 
.03 
.37 
.33 
.08 
.07 
.11 
.10 
.41 
.50» 
.01 
.03 
.11 
.15· 
.46 
.53» 
.04 
.05 
.12 
.15· 
-.56* 
-.37* 
-.02 
.03 
.02 
.11· 
-.49· 
-.21 
-.01 
.04 
.01 
.12· 
-.51· 
-.27 
-.03 
.05 
.02 
.12· 
.54* 
.46* 
.01 
-.01 
.05· 
.01 
.53· 
.42· 
.01 
-.01 
.05» 
.01 
.54· 
.44· 
.01 
-.01 
.05· 
.01 
-.16 
-.23 
.36· 
.35* 
.06 
.03 
-.22 
-.33· 
.38· 
.36· 
.07 
.03 
.15 
-.23 
.37· 
.35· 
.06 
.03 
.34· 
.25· 
.07 
.05 
.35· 
.31· 
.30· 
.18 
.08· 
.06 
.35· 
.31· 
.30· 
.18 
.09* 
.06 
.36· 
.31· 
.61· 
.16· 
.30· 
.38 
.44 
.16 
.22 
.20 
.39 
.35 
.42 
.18 
.22 
.21 
.38 
.37 
.43 
.18 
.23 
.23 
.39 
68.9 
73.8 
21.4 
27.3 
28.0 
60.6 
59.7 
69.8 
24.1 
27.1 
30.2 
57.0 
64.5 
72.7 
24.1 
28.3 
32.9 
59.4 
year group 
corrected 
ssach 
.74· 
.14* 
.28· 
year group and 
school corrected 
ssach 
.70· 
.15* 
.27* 
Note. Pupil data from 9 schools; η year groups = 34. В coeflïdenis with an asterisk have a value oí at least twice their standard error. The abbreviations are shown 
in section 4.2.3.2. 
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Table 19 - Multiple regression analysis results (first school-year, only pupils from school 6; η year groups = 5) 
Dutch language 
uncorrected 
Dutch language 
year group corrected 
depend, variable 
ssach 
ssor 
ssc 
ssach 
ssor 
ssc 
intercept 
5.12 
-.24 
1.54 
1.10 
.64 
-.50 
.14 
.08 
-.01 
-.01 
.02 
.01 
fatboc 
-.14 
-.19 
-.04 
-.05 
.05 
.04 
-.15 
-.21 
-.05 
-.05 
.05 
.04 
sex 
-1.23· 
-.90« 
.05 
.07 
.04 
.11 
-1.36· 
-.95· 
.01 
.02 
.04 
.12 
heldback 
-.71 
-.45 
-.04 
-.02 
-.13 
-.07 
-.56 
-.32 
-.01 
-.00 
-.14 
-.09 
inssach 
.31· 
.16 
-.01 
-.02 
.02 
.01 
.21· 
.06 
-.01 
-.01 
.02 
.01 
inssor 
-.15 
-.14 
.55· 
.55· 
.19* 
.20* 
-.15 
-.08 
.50· 
.50· 
.21· 
.23· 
inssc 
.52 
.22 
-.06 
-.08 
.38* 
.32* 
.66· 
.27 
.02 
-.02 
.38· 
.30· 
ssmark 
-
.33* 
-
.03 
-
.07* 
-
.39* 
-
.00 
-
.07* 
R1 
.26 
.33 
.24 
.25 
.25 
.30 
.25 
.35 
.23 
.23 
.26 
.31 
F 
6.1 
7.3 
5.5 
4.9 
5.9 
6.3 
5.9 
8.1 
5.3 
4.9 
6.2 
6.7 
math/anth 
unconected 
math/anth 
year group corrected 
ssach 
ssor 
ssc 
ssach 
ssor 
ssc 
1 14 
-2 46 
109 
00 
48 
-65 
08 
02 
-04 
-05 
-Ol 
-03 
01 
-05 
-09 
-10 
01 
-Ol 
01 
-04 
-10 
-11* 
-01 
-02 
-28 
24 
11 
26 
27* 
43· 
-30 
26 
06 
20 
22 
38· 
-28 
-04 
-19 
-12 
-02 
05 
-07 
06 
-09 
-06 
00 
04 
46· 
26· 
01 
-05 
06· 
-Ol 
48· 
27· 
03 
-02 
07* 
Ol 
-22 
-31 
62* 
60· 
11 
08 
-30 
-32 
56· 
55· 
08 
07 
108· 
87· 
-13 
-19 
41· 
35· 
1 18* 
90· 
-07 
-14 
43· 
35· 
26* 
08· 
08* 
33 
41 
24 
33 
29 
40 
34 
42 
22 
29 
33 
42 
88 
102 
54 
75 
73 
100 
92 
106 
50 
62 
86 
109 
27· 
06· 
07· 
Noie. В coeffiaents with ал asterisk have a value of at least twice their standard enor The abbreviations are shown in section 4 2 3 2 
oo 
oc 
φ« 
Table 20 - Multiple regression analysis results (second school-year. Dutch language) 
uncorrected 
year group 
corrected 
year group and 
school corrected 
depend, variable 
ssach 
ssor 
ssc 
ssach 
ssor 
ssc 
ssach 
ssor 
ssc 
intercept 
4.24 
1.93 
1.14 
.59 
1.01 
-.22 
-.01 
-.02 
.02 
.02 
.01 
.00 
-.01 
-.02 
.01 
.01 
.01 
.00 
fathoc 
.02 
-.02 
-.01 
-.02 
.01 
-.01 
-.03 
-.07 
.02 
.02 
.00 
-.01 
.00 
-.03 
.02 
.01 
-.01 
-.02 
sex 
-.77· 
-.70· 
.11· 
.13· 
.05 
.08 
-.11 
-.03 
-.05 
-.04 
.01 
.04 
-.35 
-.31 
-.03 
-.02 
.06 
.07 
bddback 
-.47· 
-.33* 
-.04 
-.01 
-.05 
.01 
-.25 
-.07 
-.09· 
-.06 
-.09· 
-.03 
-.30* 
-.13 
-.07 
-.05 
-.07 
-.01 
inssach 
.42· 
.38· 
-.00 
-.01 
.02· 
-.00 
.33· 
.27· 
.00 
-.01 
.03· 
.01 
.38· 
.32· 
-.00 
-.01 
.03* 
.01 
inssor 
.09 
.06 
.50· 
.49· 
.08· 
.07· 
.04 
.01 
.49* 
.49· 
.09* 
.08* 
.08 
.04 
.50· 
.50· 
.08· 
.07* 
inssc 
.01 
-.12 
.03 
-.00 
.43· 
.35· 
.17 
-.04 
.07 
.03 
.45· 
.38· 
.13 
-.06 
.06 
.03 
.44· 
.38* 
ssmark 
.47· 
.11* 
.24* 
.62* 
.10* 
.20* 
.59* 
.10* 
.21* 
Rl 
.22 
.25 
.22 
.24 
.22 
.35 
.13 
.20 
.25 
.26 
.27 
.35 
.17 
.23 
.24 
.26 
.26 
.34 
F 
32.7 
34.1 
33.0 
32.0 
33.2 
53.0 
16.2 
23.5 
34.7 
32.5 
39.3 
48.3 
22.1 
28.0 
34.0 
31.8 
37.1 
47.8 
Noie. Pupil data from 10 schools; η year groups = 38.6 coelfidents with an asterisk have a value of at least twice their standard error. The abbreviations are shown 
in section 4.2.3.2. 
Table 21 - Multiple regression analysis results (second school-yean math/arith) 
depend, variable intercept fathoc sei hddback inssach inssor ssmark R» 
uncorrected ssach 2.19 
.14 
1.1S 
.51 
.65 
-.49 
-.02 
-.04 
.00 
.00 
.00 
-.00 
-.02 
-.05 
-.00 
-.01 
.00 
-.01 
.08 
.07 
-.02 
-.03 
-.03 
-.04· 
.05 
.04 
.01 
-.01 
-.03 
-.03 
.08 
.08 
-.02 
-.02 
-.03 
-.03 
.18 
.11 
.23· 
.21· 
.23* 
.20· 
.88· 
.88* 
.08 
.08 
.13 
.12 
.62* 
.79* 
.04 
.08 
.05 
.12 
-.65· 
-.53· 
-.05 
-.01 
-.13· 
-.06 
-.34 
-.19 
-.12· 
-.08 
-.20· 
-.13· 
-.48· 
-.31 
-.13· 
-.08 
-.17· 
-.09 
.60* 
.49· 
-.01 
-.04· 
.05· 
-.01 
.50· 
.41· 
-.02 
-.04· 
.04· 
-.00 
.54· 
.45· 
-.02 
-.04 
.03· 
-.01 
-.13 
-.29* 
.50· 
.45· 
.19· 
.10· 
-.12 
-.22 
.49· 
.47* 
.15* 
.10* 
-.14 
-.23 
.49* 
.47* 
.13* 
.09· 
.70* 
.63· 
.07 
.05 
.29* 
.25* 
.66* 
.44* 
.11* 
.05 
.44* 
.34* 
.74* 
.55* 
.08 
.04 
.41· 
.33* 
-
.54· 
.17· 
.30* 
.61· 
.15· 
.27· 
-
.59· 
-
.14· 
-
.27* 
.42 
.46 
.25 
.31 
.26 
.48 
.33 
.39 
.23 
.29 
.30 
.46 
.38 
.43 
.22 
.27 
.27 
.45 
84.0 
85.8 
38.1 
44.7 
41.9 
93.1 
51.3 
56.1 
31.7 
35.4 
44.0 
76.9 
62.9 
67.1 
29.2 
32.6 
37.6 
74.1 
year group 
corrected 
ssach 
year group and 
school corrected 
ssach 
Noie. Pupil data from 9 schools; η year groups = 38. В coeflicients with an asterisk have a value of at least twice their standard error. The abbreviations are shown 
in section 4.2.3.2. 
Table 22'Percentages of variance due to ssmark (by school subject and school-year) with uncorrected, year group corrected, and 
oo year group and school corrected pupil data 
depend. 
variable 
Dutch language 
ssach 
sunt 
ssc 
maih/anih 
ssach 
ssor 
ssc 
school year 1. 
9 schools: 
uncorr. 
2 
(21) 
0 
(23) 
18 
(36) 
6 
(44) 
6 
(22) 
19 
(39) 
: pupil data from 
year 
group 
corr. 
5 
(22) 
0 
(22) 
16 
(32) 
7 
(42) 
4 
(22) 
17 
(38) 
yg + 
school 
corr. 
3 
(21) 
0 
(22) 
18 
(34) 
6 
(43) 
5 
(23) 
16 
(39) 
school-year I: 
school 6: 
uncoil. 
7 
(33) 
1 
(25) 
5 
(30) 
8 
(41) 
9 
(33) 
11 
(40) 
year 
group 
corr. 
10 
(35) 
0 
(23) 
5 
(31) 
8 
(42) 
7 
(29) 
9 
(42) 
school-year 2: pupil data from 
9 or 10 schools: 
школ. 
3 
(25) 
2 
(24) 
13 
(35) 
4 
(46) 
6 
(31) 
22 
(48) 
усат 
group 
COIT. 
7 
(20) 
1 
(26) 
8 
(35) 
6 
(39) 
6 
(29) 
16 
(46) 
yg + 
school 
corr. 
6 
(23) 
2 
(26) 
8 
(34) 
5 
(43) 
5 
(27) 
18 
(45) 
Note. In parentheses: total percentages of vanance explained by the covaiiates and ssmark; see Tables 17-21. 
the scores on the variables are relative scores, this contribution is reduced. In the 
uncorrected case, being a boy increases the school subject orientation; in the corrected 
cases being a girl has slight positive effects. 
For the second school-year the results in mathematics/arithmetic are shown in Table 
21. The results fit closely with those of the first school-year, including the effect (5% or 
6%) of school subject marks on school subject orientation. The corrections affect the 
contribution of school subject marks to school subject competence (a reduction from 
22% to 16% and 18%). 
The differences resulting from the corrections are again related to the scores on sex 
and held back of the pupils in the year groups. The corrections for sex are relevant to 
all three dependent variables. 
An overview of percentages of variance resulting from the introduction of school 
subject marks in Tables 17-21 is presented in Table 22. In this Table it can be seen that 
there is hardly any effect of the marks on orientation in Dutch language; some effect 
on achievement in Dutch language can be discovered (particularly in the corrected 
results of the second year). There is an effect of about 6% on achievement in and 
orientation towards mathematics/arithmetic. The highest effects are found on com-
petence in both school subjects; in the second school-year the corrections lower the 
effects of the school subject marks on school subject competence. In both school 
subjects the corrections slightly raise the effects of marks on achievement 
4.2.4 Discussion 
The Lisrel results in particular confirm the reciprocal action-transaction theorizing 
about an interactional process between, on the one hand, school subject competence 
and school subject achievement and, on the other hand, the school subject marks (see 
section 4.2.1.1). The Lisrel results also suggest an indirect effect of school subject 
marks, through school subject competence, on school subject orientation. The results 
both support and clarify the interactional pupil level theorizing of section 4.2.1.1. It 
seems desirable to repeat such a study with four measurements during a school-year 
(see section 4.2.3.1). 
The results of both the Lisrel analyses and the multiple regression analyses agree with 
respect to the partial effects of school subject marks on school subject competence and 
school subject achievement during a school-year, and the absence or low effect 
concerning school subject orientation. These results support the hypotheses about the 
long-term effects of school subject marks on school subject competence and school 
subject achievement (see section 4.2.1.2). They underline the importance of the 
school subject mark for a pupil's competence and achievement in a school subject. 
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Moreover, according to the multiple regression analyses in mathematics/arithmetic, 
the school subject marks directly influence school subject orientation (as hypothes-
ized). This is not the case in Dutch language. 
The multiple regression results for the second school-year show that year group 
variables in particular may contaminate pupil level effects. This scarcely occurs in the 
first school-year, when the year groups are supposed to be more heterogeneous, but in 
the presumably more homogeneous year groups of the second school-year correction 
effects are present with respect to competence and achievement in both school 
subjects. The occurrence of correction effects is due to increased differences between 
year groups in the second school-year, compared to the first school-year. In the next 
section the available information on this topic will be given in relation to the check on 
the realization of the extreme-groups design. 
43 Interievel interaction with year group characteristics 
43.1 Has the extreme-groups design been realized? 
The extreme-groups design in section 2.3 concentrated on variation in the degree of 
internal differentiation in teaching-learning situations and on variation in hetero-
geneity in (cognitive) achievement of the pupils. In order to check to which extent the 
extreme-groups design was realized, information from different sources was used. 
During each school-year studied, the staff of each school was interviewed about the 
actual selection of pupils into classes, year groups, and lesson groups. An overview of 
the selection criteria is given in Table 23. In the first school-year ito-and Ito-pupils in 
schools 1 and 2 were not integrated; in schools 3,4, and 5 only Ito-pupils were present; 
in school 6 the Ito- and mavo-pupils were integrated; and in schools 7,8,9, and 10 the 
ito-, Ito-, leao-, and mavo-pupils were integrated (see also Table 1 ). At the beginning 
of the first school-year in particular the geographical criterion (pupils living in the 
same neighbourhood were placed together) and to some extent cognitive achieve-
ment and sex criteria were used. Behaviour also functioned as a criterion in some 
schools during this school-year. 
According to the staff of the respective schools, at the beginning of the second 
school-year the criterion of cognitive achievement was used again in schools 1 and 2. 
In schools 6-10 pupils were selected into homogeneous achievement groups for one 
or more school subjects (in particular mathematics: see Table 23). 
With the transition from the first to the second school-year, the number of classes rose 
from 39 to 41 (see also Appendix A). In all classes at least some new pupils were 
placed, while other pupils had disappeared (cf. Tables 15-16). In Table 23 this 
situation is called 'identical', whereas a second school-year class is 'mixed' if at least a 
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quarter of its pupils changed in comparison to the first school-year. In one school 
(school 7) the classes were reorganized at Christmas. 
The information given by the staff of the schools was compared to data on achieve-
ment of the pupils within the year groups of both school-years. At the beginning of the 
first school-year data on achievement in Dutch language and mathematics/arith-
metic were gathered. Gasses and year groups were identical in these school subjects 
(see Appendix A). The means and standard deviations of the Rasch-unweighed (see 
section 4.2.2.2) achievement scores are shown in Table 24. Within each school the 
means and standard deviations of the year groups are followed by the mean and 
standard deviation of the school. 
In agreement with the educational subtype(s) within each school, the pupils in the 
year groups 1-18 usually score lower on the Dutch language and mathematics/ 
arithmetic achievement tests than the pupils in the year groups 19-39. In year groups 
1,2,5, (IS), and 16 relatively low scores appear on the achievement variables. With 
respect to year groups 1,2, and S this is in accord with the information in Table 23. 
At the beginning of or during the second school-year the pupils in schools 6-10 were 
grouped according to 'cognitive achievement' (school 6) or achievement in mathe-
matics (schools 7-10) (see the information given by the staff of the schools, in Table 
23). If this is correct and the achievement tests used represent the selection practiced 
by the schools, the year group means in these schools on the initial school subject 
achievement tests should differ more in the second year than in the first year. 
Information about the differences between the year group means in schools 6-10 at 
the beginning and the end of each school-year can be found in Table 25. The F-ratios 
in this Table show an increasing difference between the year groups in both school 
subjects. Moreover, the differences between the end of the first school-year and the 
beginning of the second school-year are primarily determined by the changes in group 
composition, because the pupil data used in the analyses are about the same. 
It can therefore be concluded that the trend towards homogeneity within the year 
groups in schools 6-10 at the beginning of the second school-year is reflected in the 
Dutch language achievement results. Some effect is also present in the mathematics/ 
arithmetic achievement results. These results agree with the correction effects sum-
marized in Table 22: the year group correction effects in Dutch language are greater 
than those in mathematics/arithmetic, while the correction effects in the second 
school-year are greater than those in the first school-year. 
More information about the realization of the extreme-groups design is given in 
Appendix A. The categorization of each observed lesson into one out of four types of 
internal differentiation shows that differentiation occurs less often than planned, 
particularly in schools 6-10 in the school subjects Dutch language and mathematics/ 
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Table 23 - Selection criteria reported during the research by the staff of the schoob 
school beginning first school-year during first school-year into second school-year composition compared 
to first school-year 
during second 
school-year 
1. cognitive achievement 
ito: class 1,2 
Ito: dass 3, 4 
2. geographical 
1. cognitive achievement 4 identica] 
1 new ito-class 
2. geographical 
1. cognitive achievement 
ito: dass S 
Ito: dass 6-10 
2. sex (girls in one dass) 
3. geographical 
1. co-operation within 1. cognitive achievement first dass mixed, other S 
group classes identical 
1. only Ito-pupils 
2. (unilianty among pupils 
3. co-operation within group 
4. age 
see beginning I. co-operation within 
group 
4 classes (mixed, new pupils) 1. co-operation 
within group 
4 I . I dass Ito pupils 
5 1. only Ito-pupils 
2. randomized classes 
1. troublesomeness 1. troublesomeness 
identical 
mixed 1. troublesomeness 
1. Ito- and mavo-
pupils 
2. sex 
3. geographical 
I. cognitive achievement mixed 
Ilo-mavo 
1 ito. Ito, leao, mavo 
2 geographical 
3. in manual dexterity: 
a pupil's sex 
mixed after Chnstmas mathematical 
achievement* 
ito, Ito, leao, mavo 
geographical 
1. mathematical 
achievement" 
mixed 
ito, Ito, leao, mavo 
geographical 
I. mathematical 
achievement0 
mixed 
10 1 ito, Ito, leao, mavo 
2 geographical 
mathematical 
achievement0 
mixed 
'Homogeneous grouping in mathematics, Dutch language, English language, general techniques, and biology. 
Homogeneous grouping in mathematics and manual dexterity. 
cHomogeneous grouping in mathematics. 
Table 24 - Means and sd's of the initial school subject achievement variables (first 
school-year, by school and year group) 
school year Dutch maxh/arith 
group language 
ai sd m sd 
1 1 2.7 1.5 3.3 1.0 
2 3.5 1.6 3.1 2.0 
3 4.1 1.6 5.4 2.6 
4 4.9 13 6.7 19 
school 4.0 10 5.0 2.8 
5 
6 
7 
8 
9 
10 
3.4 
5.5 
4.8 
5.8 
5.7 
4.9 
1.6 
2.3 
10 
1.4 
1.8 
1.4 
12 
6.5 
4.6 
6.7 
6.9 
5.6 
1.6 
3.2 
11 
18 
19 
2.8 
school 5.1 1.9 5.6 3.0 
3 11 5.1 14 5.3 15 
12 5.0 2.5 4.4 2.7 
13 4.2 1.9 4.7 1.8 
school 4.8 2.3 4.8 2.4 
4 14 4.3 1.8 5.3 18 
school 4.3 1.8 53 2.8 
school year Dutch math/ariih 
gmup language 
m sd m sd 
19 
20 
21 
22 
23 
6.4 
5.5 
5.5 
6.1 
4.7 
12 
1.9 
1.7 
2.0 
1.7 
5.9 
6.7 
7.0 
5.6 
5.7 
3.1 
2.3 
3.1 
2.3 
3.3 
school 5.6 10 6.2 19 
7 24 5.2 2.2 5.7 2.8 
25 4.9 1.9 7.7 2.9 
26 5.6 2.1 6.7 2.9 
27 5.0 1.9 5.9 2.9 
school 5.2 10 6.5 3.0 
8 28 5.5 11 6.1 3.1 
29 4.6 2.0 5.7 1.8 
30 4.8 1.7 6.2 2.7 
31 5.8 2.1 6.1 3.0 
school 5.1 2.0 6.1 17 
9 32 5.1 2.1 6.8 3.2 
33 4.5 11 6.0 2.7 
34 4.5 2.2 5.6 2.1 
35 5.1 2.1 6.3 3.3 
school 4.8 11 6.2 18 
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Table 24 continued 
school 
5 
year 
group 
IS 
16 
17 
18 
school 
Dutch 
language 
m 
3.0 
3.0 
4.1 
3.8 
3.5 
sd 
2.0 
1.9 
1.7 
1.8 
1.9 
math/ariih 
m 
5.5 
3.9 
5.4 
4.4 
4.8 
sd 
2.2 
2.8 
2.8 
1.9 
2.5 
school 
10 
year 
group 
36 
37 
38 
39 
school 
D pupÜS 
overall 
m,sd 
Dutch 
language 
m 
5.3 
4.3 
6.1 
4.0 
4.9 
859 
4.8 
F groups 4.21 
sd 
1.4 
2.3 
2.3 
2.2 
2.2 
2.1 
math/ariih 
ш sd 
7.0 3.4 
5.2 3.2 
6.3 3.1 
5.5 2.0 
6.0 3.0 
858 
5.7 2.9 
3.46 
arithmetic during the first school-year (cf. Table 1 in section 2.4). The low occurrence 
of internal differentiation was also noticed in the rating score of internal differenti­
ation (see Table 6 in section 3.3.5). Aggregation of this rating score from the lesson 
group level to the year group level will therefore include the relative lack of internal 
differentiation, which was already discussed in section 3.5. 
The conclusion is that the extreme-groups design has been realized only partially. The 
attempt to include year groups of pupils varying in achievement in school subjects 
was rather successful but the attempt to vary the internal differentiation between year 
groups was only moderately successful. 
The partial realization of the extreme-groups design does not preclude the analysis of 
the collected data. In interpreting the results, however, the internal differentiation 
variable in Dutch language and mathematics/arithmetic has to be handled carefully. 
Table 25 - Differences between year groups (F-values) with respect to achievement in 
two school subjects (schools 6-10, beginning and end of first and second school-year) 
fint school-year (n = 21) 
beginning end 
second school-year (n = 18) 
beginning end 
Dutch language 
math/arith 
2.16 
1.82 
3.50 
2.45 
6.05 
3.54 
12.61 
4.07 
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In the next sections it will be theorized that variables characterizing a year group will 
interact with cognitive-motivational information within each pupil's cognitive map 
on the school subject during the school-year. Two different kinds of interactional 
interlevel processes will be worked out and compared to each other. First, evaluative 
comparison processes within a year group may have polarizing effects on the 
within-group variations in school subject orientation, school subject competence, and 
school subject achievement (see section 4.3.2). Second, year group variables at the 
beginning of or during the school-year may influence the degree of dependence on 
initial status in a pupil's school subject orientation, school subject competence, and 
school subject achievement (see section 4.3.3). These two interlevel elaborations 
represent a complementary or rivalling point of view compared to the interaction 
between school subject orientation, competence, and achievement, and school sub-
ject marks, at the pupil level reported in section 4.2. 
4.3.2 Comparison (frog pond) processes and effects 
43.2.1 Introduction 
The first author to write about the 'frog pond phenomenon' or frog pond effect' was 
probably Davis ( 1966). He applied the theory of relative deprivation to explain career 
choices of college men. His application can be summarized as follows. 
In making career decisions a student judges his or her own academic ability by 
comparison to the abilities of other students. These judgements are mainly based on 
comparing mark averages on the campus. In a more selective college or school 
relatively more low marks will be given. The consequence is that a student with high 
academic ability may do poorly in a highly selective school, but will do well in a 
rather unselective school. This relationship between individual academic ability and 
the kind of selectivity in the educational environment suggests that choosing a 
relatively low-status or low-selective educational environment will be best for the 
individual. In this way the person's feelings of success and academic ability are 
heightened, which raises his or her career choice. To indicate this Davis (1966) used 
the aphorism: 'It is better to be a big frog in a small pond than a small frog in a big 
pond'(p. 31). 
This hypothesized frog pond effect has been a topic of further research. John (1970) 
found that in elementary education, high achievement relative to classmates contrib-
uted most to an individual's self-concept and sense of control. Werts and Watley 
( 1969) contrasted relative deprivation theory with environmental press theory, which 
posits that a highly selective educational environment will raise a student's aspira-
tions. Their results favoured relative deprivation theory (see also the comment made 
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by Astin, 1969). Alexander and Eckland (1975), Alwin and Otto (1977), Bain and 
Anderson ( 1974), and Nelson ( 1972) reported opposite effects of ability composition 
(negative effect) and status composition (positive effect) of high school with respect to 
educational aspirations or educational attainment of students. Bassis (1977) showed 
that academic competence of college students was based on their evaluation of their 
own campus and on comparisons across colleges. 
Rosenholtz and Rosenholtz ( 1981 ) and Simpson (1981) found that a unidimensional 
class-room structure promoted the variation in perceived ability between pupils, 
which worked out negatively for the lower-achieving pupils. However, they opera-
tionalized unidimensionality as a combination of evaluation policy and degree of 
curricular differentiation. It seems necessary to unravel these potential causes in order 
to trace their relevance to a pupil's experiences within a teaching-learning situation. 
One approach is presented by Ames (1984) in her cognitive-motivational theorizing 
on processes within competitive, co-operative, and individualistic goal structures. 
A serious problem with most of the frog pond research is that it is not longitudinal (cf. 
also Alwin, 1976; Buistein, 1980a). Burctein (1980a) discussed theoretical and 
measurement problems frequently met in this research. According to Burctein, frog 
pond effects: '(...) are typically measured by the impact of the individual's deviation 
from the mean of his or her group (...) on individual level outcomes' (p. 137). In his 
opinion it is better to use direct measures based on theoretical considerations of the 
processes and effects (p. 151). In the present study this is attempted by conceptualiz-
ing the comparison or frog pond process in a (longitudinal) interactional interlevel 
way. 
43.2.2 Theory 
A pupil perceives his or her own school subject mark and the school subject marks of 
(some of) his or her class-mates. Simpson (1981) for example describes the public 
aspect of the evaluation in the teaching-teaming situation in the following terms: '(...) 
all students gain information about their own and their peers' ability levels as a 
byproduct of learning other knowledge in school. One who learns quickly, retains 
accurately, and receives favorable evaluations is defined as highly able' (p. 121). 
This public aspect is basic to the occurrence of comparison processes between the 
pupils in a group. Burstein ( 1980a) circumscribes the comparison or frog pond effect 
as: 'If the fact that Jane is high (low) when compared with the ability of her class 
(school) causes her to perform lower (higher) or higher (lower) than she would have 
otherwise, a frog pond effect, presumably due to the motivational effects of one's 
relative standing within the group, is said to exist' (p. 145). The result of the 
comparison influences the pupil's feelings of competence in and orientation towards 
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the school subject (cf. Ames, 1984; Santee & Jackson, 1979), which - in turn - will 
influence the next school subject achievement, etcetera (cf. section 4.2.1.1). 
The perceptions and comparisons made by a pupil may be influenced by the kind of 
evaluation of the pupils' learning achievement in the year group. This kind of 
evaluation characterizes the year group, so it refers to variables at the year group level. 
Rheinberg (1980) distinguishes social or group comparative evaluation (in which the 
learning achievements of the pupils within a certain group are compared to each 
other) from individual evaluation (in which the learning achievement of a certain 
pupil is compared to his or her earlier achievement). In section 1.2.2 the normative or 
absolute evaluation (a certain norm based on learning content) and individual effort 
evaluation were also mentioned. 
In year groups characterized by social or group comparative evaluation, the pupils' 
achievements are compared to each other, which stimulates variation in the school 
subject marks. The comparison processes between pupils will then be enhanced in 
groups characterized by comparative evaluation of the pupils' school subject 
achievement On the other hand, a higher degree of internal differentiation could 
make reciprocal perception and therefore the comparison between pupils more 
difficult (cf. also Hargreaves, 1982; Idenburg, 1962; Wang, 1979). 
The comparison processes within a group will be stimulated by year group variables 
such as a comparative evaluation of school subject achievement and a low degree of 
internal differentiation throughout the school-year. The effects of these variables 
should become apparent from changes in the variation in the pupils' school subject 
orientation, school subject competence, and school subject achievement. In the 
course of a school-year the variation between pupils with respect to those variables 
should become greater in groups characterized by group comparative evaluation 
{hypothesis I). 
Moreover, this variation should increase as the degree of internal differentiation in the 
group during the school-year decreases (hypothesis 2). 
With respect to group comparative evaluation and degree of internal differentiation 
the changes in the school subject orientation, competence, and achievement variables 
may be most prominent in groups characterized by comparative evaluation proce-
dures and a low degree of internal differentiation. 
4.3.2.3 Method 
First, the scores of the pupils on school subject orientation, school subject compe-
tence, and school subject achievement (see section 4.2.2.2) are necessary. These 
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scores were obtained at the beginning and the end of the first and second school-year 
in the school subjects Dutch language, mathematics/arithmetic, and manual dexter­
ity (for the latter school subject no achievement data were collected). 
Next, it is necessary to get year group data on the evaluation of learning achievement. 
In this respect Rheinberg (1980) presented a teacher questionnaire to assess the 
degree of individualization in the teacher's evaluation of the pupils' learning achieve­
ment The 39 items in the questionnaire refer to five themes: comparison of achieve­
ment, causal attribution, individualization tendency, expectation, and sanctioning 
strategy. 
The importance of this individualization scale is its theoretical basis and its explicit 
concentration on different themes relevant to the evaluation of pupils' learning 
achievement. However, several disadvantages can be discovered in this operationali-
zation. First, the group comparison evaluation and individual evaluation are treated 
as poles on one dimension. Because of this they act as opposites, though this need not 
be so in reality: a teacher may use both the group comparison and individual 
evaluation criteria (which is also suggested in the research of Rheinberg himself: see p. 
27-28,160-162). When using both criteria a teacher may create more variety in his or 
her evaluation. Second, the normative or absolute evaluation and the evaluation of 
individual effort are not included in Rheinberg's instrument Third, for measuring 
(only) the degree of individualization the instrument seems to be rather long (39 
items). In view of the advantages and disadvantages of Rheinberg's instrument, it was 
decided to attempt an alternative procedure in order to get information on the actual 
use of evaluation criteria. 
During both school-years the teachers teaching the cohort in the investigated school 
subjects were asked to complete a questionnaire. In this questionnaire some biogra­
phic data were asked first Then dichotomous questions on the evaluation of learning 
achievement in a year group during the school-year were dealt with. 
The operationalization of the four ways to evaluate the pupils' learning achievement 
was: 
a. Do you give marks based on a comparison of the results on the pupils' tests? 
b. Do you give marks based on a norm determined before giving a test? 
с Do you give a mark based on an individual comparison of a test result with the 
pupil's earlier results? 
d. Do you take a pupil's effort into account in giving marks for a test? 
The questionnaires were handed over to a member of the staff, who distributed them 
among the teachers. The teachers completed the questionnaire for each year group 
they were teaching. With respect to the first school-year a response rate of 98% was 
obtained; in the second year the response rate was 84%. 
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The abbreviations of the questions are respectively evcomp (group comparative), 
evnorm (normatively), evinc (individual comparison), and eveff (individual effort). 
The year group specific answers to the questions are presented in the Tables of 
Appendix A. The results show that all four kinds of evaluation are used. In Dutch 
language, group comparative evaluation is used relatively most, in both school-years. 
In mathematics/arithmetic, normative evaluation is the rule, in both school-years. In 
manual dexterity, evaluation of individual effort occurs most frequently, in both 
school-years. 
Another year group variable is the internal differentiation of the lessons observed in a 
year group during a school-year. This variable is an aggregate (mean) variable based 
on the lesson variable 'internal differentiation' in Table 6 in section 3.3.5. The 
aggregate variable will be abbreviated as mintdif. 
Furthermore, the means of the school subject marks on the report at Christmas, 
Easter, and at the end of a school-year were aggregated to the year group level; the 
year group means (mssmark) and standard deviations (sdssmark) can serve as 
controlling variables to check alternative explanations. The school subject marks of 
the first school-year of school 6 were divided by three (cf. section 4.22.2). 
The analysis of the data is based on the hypothesized changes in the variation in the 
pupil variables within a year group in the course of a school-year (cf. also Burstein, 
1980a, 162-163; Rheinberg, 1980, 96). If a year group variable is related to within-
group comparison processes between pupils, this must become evident from the 
relationship between the year group variable and the within-group standard deviation 
in for example school subject orientation at the end of the school-year (sdssor), while 
controlling for the within-group standard deviation at the beginning of the school-
year (sdinssor). This may occur in the first school-year in particular (because in this 
year almost all pupils come from different elementary schools). The same reasoning 
applies to the within-group standard deviation in school subject competence (sdssc) 
and achievement (sdssach), and their respective initial values (sdinssc and sdinssach). 
In order to check the existence of such relationships partial correlations are calculated, 
with and without a correction for school (cf. sections 3.3.6 and 4.2.3.2). 
4.3.2.4 Results 
The partial correlations between the year group variables are presented in Table 26 
(first school-year) and Table 27 (second school-year). The partial correlations are 
given by school subject, both uncorrected and corrected for school. 
The uncorrected and corrected partial correlations differ considerably in some cases. 
These school differences are partly identical to teacher differences: in some schools all 
year groups are taught by the same school subject teacher. Only the results corrected 
for school will be interpreted. 
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Table 26 - Partial Pearson correlations between year group variables (first school-
year, by school-subject, uncorrected and corrected for school) 
uncorrected corrected for school 
sdssacbc sdssor* sdsscb sdssachc 
Dutch language 
evcotnp 
evnorm 
e viae 
eveff 
mintdif 
mssmark 
sdssmark 
math/ariih 
evcomp 
evnorm 
evinc 
eveff 
mintdif 
mssmark 
sdssmark 
manual dexterity 
evcomp 
evnorm 
evinc 
eveff 
mintdif 
mssmark 
sdssmark 
39 
39 
39 
39 
39 
39 
39 
38 
38 
38 
38 
39 
39 
39 
40 
40 
40 
40 
41 
41 
41 
.25 
.38 
.18 
.10 
.28 
.01 
.19 
.41 
.12 
.14 
.18 
.19 
.18 
.09 
.40 
.09 
-.08 
.20 
-.39 
.32 
.21 
-.22 
-.04 
.32 
-.13 
.42 
-.03 
.46 
.07 
-.12 
.04 
-.09 
-.30 
-.01 
.05 
.21 
-.08 
-.09 
-.16 
.16 
.06 
-.00 
-.29 
-.01 
-.01 
-.09 
.06 
-.06 
.18 
J4 
-.26 
-.18 
-.11 
-.00 
.10 
.48 
-.15 
-.04 
.21 
-.19 
.28 
.04 
.19 
-.16 
.11 
.20 
.00 
-.13 
-.16 
.09 
.02 
-.11 
-.16 
.00 
-.30 
.05 
-.21 
-.33 
-.15 
.35 
-.16 
.41 
-.06 
.46 
.09 
-.14 
.00 
.15 
-.11 
-.19 
.05 
-.05 
.15 
-.19 
.00 
.35 
-.01 
-.00 
-.16 
-.25 
.04 
-.18 
.09 
-.21 
.18 
J9 
-.36 
-.29 
.06 
-.13 
-.04 
.48 
Sdinssor partialled out "sdinssc panialled out. Sdinssach pardalled out 
The partial correlations in Table 26 suggest the following. With respect to the 
within-group variation in orientation and achievement in Dutch language, no clear 
trends are present. However, evaluation of learning achievement in an individual 
comparative way, higher internal differentiation, and more variation in school subject 
marks, are associated with an increase in variation in Dutch language competence 
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between the pupils within a year group. Evaluation in a group comparative way is 
associated with a decrease in variation in Dutch language competence. 
The results on mathematics/arithmetic show substantial changes only in variation in 
achievement. Evaluation of learning achievement in a group comparative way, and 
more vanation in school subject marks, are related to an increase in variation in 
mathematics/arithmetic achievement. Evaluating in a normative way is associated 
with a decrease in variation in mathematics/arithmetic achievement 
The results in manual dexterity in Table 26 show that more internal differentiation is 
related to a decrease in variation in .school subject orientation, and to an increase in 
variation in school subject competence. 
The results on the second school-year in Table 27 reveal that evaluation of individual 
effort covaries with increases in the variation in orientation towards and competence 
in Dutch language. A greater variation in school subject marks is associated with an 
increase in variation in school subject competence. 
Evaluating individual effort is associated with decreases in variation in mathematics/ 
arithmetic orientation and competence. A greater variation in school subject marks is 
related to an increase in variation in mathematics/arithmetic competence. 
Higher school subject marks are associated with a decrease in vanation in manual 
dexterity orientation; a greater variation in school subject marks relates to an increase 
in variation in manual dexterity competence. 
4.3.2.5 Discussion 
The results in Tables 26 and 27 demonstrate that group comparative evaluation is 
scarcely related to increases in variation in school subject orientation, school subject 
competence, and school subject achievement: hypothesis 1 in section 4.3.2.2 is 
therefore not supported. Furthermore, the degree of internal differentiation has no 
consistent relationship with the variation in school subject orientation, school subject 
competence, and school subject achievement Hypothesis 2 is not confirmed either. 
All in all, the results in this research provide no support for comparison or frog pond 
processes conceived of as interlevel relationships (see also Mooij, 1986a). The clearest 
results in Tables 26 and 27 concern the relationship between the variation in school 
subject marks and the increase in variation in school subject competence. These 
findings point to the relevance of the pupil level interaction between school subject 
marks and school subject competence: see section 4.2. 
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Table 27- Partial Pearson correlations between year group variables (second school-
year, by school subject, uncorrected and corrected for school) 
Dutch language 
evcomp 
е лопл 
e vine 
eveff 
mintdif 
mssmark 
sdssmark 
malh/ariih 
evcomp 
evnorm 
evinc 
eveff 
mintdif 
mssmark 
sdssmark 
manual dexterity 
evcomp 
evnorm 
evinc 
eveff 
mintdif 
mssmark 
sdssmark 
η 
35 
33 
3« 
32 
38 
38 
38 
38 
34 
35 
35 
38 
38 
38 
17/13 
17/13 
18/14 
18/14 
25 
25 
25 
uncorrected 
sdssor* 
-.19 
-.00 
.06 
.19 
-.01 
-.30 
.03 
-.15 
-.08 
-.06 
-.09 
-.33 
.03 
.13 
-.14 
20 
.02 
-
.09 
-.39 
.05 
sdsscb 
-.06 
-.16 
.33 
.30 
.02 
-.13 
.31 
.15 
-.15 
-.17 
-.15 
-.11 
.27 
.42 
-.15 
-.16 
.08 
-
-.11 
.14 
.39 
.11 
-.16 
.11 
.11 
-.09 
-.16 
.11 
-.17 
-.01 
JO 
-.16 
-.17 
.16 
.19 
corrected for school 
*1w>f* 
-.11 
.21 
.16 
.34 
-.13 
-.16 
.03 
.01 
-.08 
•21 
-.32 
-.25 
.13 
.13 
-.10 
J3 
-.01 
-
.09 
-.37 
.05 
sdw.1» 
.17 
-.07 
.28 
.36 
-.23 
-.00 
.31 
.07 
.08 
-.25 
-.36 
-.29 
.17 
.42 
-.20 
.03 
.24 
-
" .07 
.18 
.39 
sdssachc 
.23 
-.00 
.16 
.04 
-.27 
-.18 
.11 
-.17 
-.16 
.12 
-.12 
-.17 
.16 
.19 
a
sdmssor partialled out "sdinssc partialled out. Sdmssach panialled out 
An explanation for these results with respect to the first hypothesis may be the use of 
different, partly contrasting evaluation criteria in one school subjea (see Appendix 
A). This may confuse a pupil, who will therefore be stimulated to see only his or her 
own school subject mark as the Objective and non-social' indication of his or her 
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school subject competence. A second explanation may be the rather simple opera-
tionalization of the four ways to evaluate the pupils' learning achievement. 
As to the second hypothesis, it has to be noted that the lack of internally differentiated 
teaching-learning situations in Dutch language and mathematics/arithmetic reduces 
the possibility of a real check (see also section 3.5). 
In the second school-year evaluation of individual effort seems to play a role in Dutch 
language and mathematics/arithmetic. In Dutch language it is related to an increase 
in variation in orientation and competence, and in mathematics/anthmetic to a 
decrease of variation in orientation and competence. These findings suggest that the 
evaluation of individual effort is used differently in these school subjects. 
The results on the four ways to evaluate the pupils' learning achievement show that 
teachers use different ways, to different degrees, in different school subjects (see 
Appendix A). It seems necessary to measure these four ways independently. The 
results thus suggest an extension of the operationalized criteria in Rheinberg's indi-
vidualization scale (1980), while they also encourage the development of a more 
refined measurement procedure than the dichotomies used in the present study. 
The analyses in this section were not controlled for selection factors determining the 
assignment of pupils to groups. The main reason for this is that, despite the informa-
tion in Tables 1 and 23, it is not exactly known which selection factors determined the 
assignment of which pupils. In the next section a discussion of the problem of selection 
bias and a way to cope with it will be given in relation to the analysis of Aptitude 
Treatment Interaction (ATI). 
43.3 ATI processes and effects 
433.1 Introduction 
The lessons in a specific school subject usually function as a series of encounters 
between a pupil and a particular teacher, specific tasks, rather specific organizational 
and didactic characteristics, more or less explicit norms for learning achievement, and 
the other pupils (see chapter 3). If they characterize a lesson group throughout a 
school-year, the lesson group variables function as year group variables. 
The year group variables potentially interacting with or influencing a pupil in a group 
seem numerous. From a methodological point of view this occurs in all research 
concerning treatment effects. Cronbach (1983) even stated: 'In a sense, the treatment 
realization consists of everything that the unit experiences. Activities going on 
alongside the target treatment are part of the treatment experience' (p. 263-264). An 
attempt will therefore be made to gain information on which year group variables (in 
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particular educational system variables) are important in (potentially) interacting 
with and influencing a pupil's school subject orientation, school subject competence, 
and school subject achievement during a school-year. 
A pupil low or high on school subject orientation, school subject competence, or 
school subject achievement may remain so in the course of a school-year. Such 
dependence on initial status may exist because year group variables (including 
educational system or treatment variables) have a more or less equal or no interaction 
with or effect on all pupils in the group. In other words: the within-group dependence 
on initial status is relatively high. In this case the within-group regression slope of the 
pupils' end-of-the-year scores on the beginning-of-the-year scores will be steep. 
If the within-group dependence on initial status is relatively low, the pupils' end-of-
the-year scores are not unequivocally related to the beginning-of-the-year scores. This 
may be influenced by year group variables. In this case a certain kind of interactional 
process between year group variables and pupQ variables seems to exist, and the 
within-group regression slope will be shallow (cf. the reasoning on Aptitude Treat-
ment Interaction by Cronbach, 1976,1983; Cronbach & Snow, 1977; Snow, 1978; 
Snow & Lohman, 1984). 
433.2 Theory 
At the beginning of a school-year the pupils in a year group differ in abilities, skills, 
school subject achievement, preferences for certain learning actions, and cognitive 
maps on a specific school subject. The pupils will also differ in feelings of competence 
within and orientation towards the school subject Because of these differences, the 
pupils will be differentially interested in year group characteristics of the teaching-
learning situations. 
During a school-year educational system variables characterizing the teaching-
learning situations of a year group of pupils may influence the dependency on initial 
status of a pupil's orientation towards and competence and achievement in a school 
subject. A year group variable expected to be relevant here is internal differentiation 
(see also sections 3.1, 3.2, and 4.3.2.2). 
Internal differentiation refers to organizational, instructional, and curriculum condi-
tions improving separate learning processes for the pupils within a teaching-learning 
situation. A pupil in a group characterized by a higher degree of internal differenti-
ation has more opportunities to learn according to his or her own skills and preferences 
than a pupil in a group with only low or no internal differentiation. The consequence 
is that an initially low-achieving pupil may do better during the course of a school-
year, while an initially high-achieving pupil may also do better or even much better. 
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In the formulation of Burstein (1980a): 'Regardless of the overall effect on class mean 
performance, individualization could strengthen the relationship between entering 
ability and student outcome, thereby exaggerating preexisting differences in pupil 
skills' (p. 178). In this case the within-group dependence on initial status in school 
subject achievement, school subject competence, and school subject orientation will 
be relatively high. 
On the other hand, a pupil in a group characterized by a lower degree of internal 
differentiation has less opportunities to learn according to his or her own skills and 
preferences. For both initially low- and high-achieving pupils the dependence on 
initial status may vary more or less accidentally, which results in a relatively low 
dependence on initial status in school subject achievement, school subject compe-
tence, and school subject orientation. In view of the other year group variables it is 
therefore expected that, as the degree of internal differentiation in a teaching-learning 
situation during a school-year becomes higher, the degree of dependence on the initial 
status in the pupils' school subject orientation, school subject competence, and school 
subject achievement will become higher {hypothesis I). 
The potential relevance of other educational system year group variables to the degree 
of dependence on initial status in the pupils' school subject achievement, competence, 
and orientation during a school-year will be explored. These other variables are 
mostly based on the lesson group variables (see chapter 3). They concern the 
organization of pupils, the kind of lesson task, specific didactic procedures in transmit-
ting the learning content, teacher's management behaviour, the number of pupils, and 
the mean school subject marks. 
Because of the numbers of missing values on the variables concerning evaluation of 
learning achievement in the second school-year, the evaluation variables are not 
included in the present study. In a separate publication on the results in the first 
school-year, these evaluation variables, which were measured at the year group level 
(see section 4.3.2.3), were integrated in the analysis (see Mooij, in press). 
4.3.3.3 Method 
In accordance with the extreme-groups design in sections 2.3-2.4, the relevant 
variables were measured during the first two school-years of the pupil cohort. Data 
were collected for the school subjects Dutch language, mathematics/arithmetic, and 
manual dexterity. 
The pupil data to be used are those already decribed in section 4.2.2.2. The lesson 
group variables were discussed in sections 3.3.2 - 3.3.5. The variable lesson time will 
be left out because it seems more specific to the lesson group level and less appropriate 
for covering the school-year time span of this section. 
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An overview of the variables at the pupil level and lesson group level, their measure-
ment time, and their abbreviation as used in the former sections is presented in Table 
28. Though the school subject marks were collected at the beginning of the pupils' 
second and third year, it should be noted that the marks were given during the first 
and second school-yean. 
Table 28 · Pupil and lesson group variables, their measurement time, and their 
abbreviations 
variable name 
father's occupation 
sex 
held back 
(initial) school subject 
orientation 
(initial) school subject 
competence 
(initial) school subject 
achievement 
organization of pupils 
kind of task 
repetition 
oral 
written 
visual 
constnictive 
creative 
teacher's management 
internal differentiation 
number of pupils 
school subject mark 
level 
pupfl 
pupa 
pupü 
pupa 
pupa 
pupa 
lesson 
lesson 
lesson 
lesson 
lesson 
lesson 
lesson 
lesson 
lesson 
lesson 
lesson 
pupa 
measurement time 
first sch-y second sch-y 
beginning 
beginning 
beginning 
beginning/end 
beginning/end 
beginning/ end 
during 
during 
during 
during 
during 
during 
during 
during 
during 
during 
during 
beginning second 
beginning/end 
beginning/end 
beginning/end 
during 
during 
during 
during 
during 
during 
during 
during 
during 
during 
during 
year 
beginning third year 
abbreviation in 
former sections 
fathoc 
sex 
heldback 
(in)ssor 
(in)ssc 
(in)ssacb 
orgpupOs 
lessontask 
repetition 
oral 
written 
visual 
constructive 
creative 
teachmanag 
intdif 
numbpup 
ssmark 
Two problems remain to be solved. The first one concerns the appropriate analysis. In 
the present study, I collected information about the assignment process at the school 
level and year group level (see Tables 1 and 23), but it seems to be problematic that 
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some criteria (geographical, troublesomeness) are (more) pupil specific and not 
characteristic for a year group or school. Because the selection of pupils into year 
groups has resulted in nonequivalence of year groups, the treatment outcomes may be 
biased. The second problem is the construction of adequate year group level variables 
functioning either as covariates or as treatment variables: the overview in Table 28 
shows that the variables are not measured at the year group level. 
With respect to the first problem it is recognized that selection or treatment bias 
occurs: '(...) if treatment groups differ on the background factor and this factor itself 
influences the outcome' (Anderson, Auquier, Hauck, Oakes, Vandaele, & Weisberg, 
1980, p. 7). An analysis of covariance leads to specification errors when it is not 
exactly known which variables regulated the assignment process (Cronbach, 1983; 
Director, 1979; Overall & Woodward, 1977). With respect to the analysis of 
treatment effects of nonequi valent groups, Kenny (1975) stated that: The validity of 
any mode of analysis depends on its match with the process of selection into groups' 
(p. 348; see also Linn & Werts, 1977; Scheerens, 1984). 
It is possible to include the specific treatment variables, the selection covariates, and 
the interactions between treatment variables and covariates in the analysis by means 
of a procedure called contextual analysis (Alwin, 1976; Alwin & Otto, 1977; Boyd & 
Iversen, 1979; Firebaugh, 1979). A contextual analysis suggests which independent 
variables influence the outcome variables with what strength (see, however, the 
criticism of Aitkin & Longford, 1986, p. 11-12). In contrast, the results of a 
covariance analysis indicate only how much of the variance could be maximally 
explained by a contextual analysis (Boyd & Iversen, 1979). 
Yet correcting for selection or assignment to groups seems to remain fallible. Cron-
bach, Rogosa, Floden, and Price ( 1977) tried to provide unbiased treatment estimates 
by creating a covariate expressed as a weighed combination of an ideal covariate 
(within a treatment group), a discriminant (determining the assignment to a treatment 
group), and irrelevant information. The resulting adjustment, however, was either too 
large or too small. The authors concluded that the available correction procedures do 
not provide an unbiased estimate of the treatment effect, but they suggested two ways 
to proceed: 'One is to make no adjustment, to concentrate on the within-treatment 
(within population) regressions of Y on initial characteristics. This sidesteps not only 
specification errors but (sic) the logical problem of defending a counterfactual 
proposition, but it says nothing about a 'treatment effect'. The alternative is to impose 
strict control on assignment to treatments, making probabilities conditional on some 
known discriminant that becomes the covariate. This properly evaluates the treat-
ment effect in the specialized population that is willing to accept controlled assign-
ment' (p. 20-21). 
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Because the alternative of strict randomization throughout a school-year is scarcely 
realizable in educational practice and has not been chosen, the way to avoid bias is to 
make no adjustment and to concentrate on the within-treatment regressions of the 
outcome on the initial characteristics. The advantage is the avoidance of specification 
errors, but the problem is to ascertain a treatment effect (see the last citation above). 
A solution to this problem can be found in recent developments in analyzing 
multi-level data. An overview of these strategies is given by Burstein (1980a) and by 
Aitkin and Longford (1986). The strategy to avoid specification bias seems to reside 
in the 'slopes as outcomes' approach, which has recently been developed into a two 
step procedure. The essence of this procedure is: first, analyse at the individual level 
within each treatment group; second, use the results of this first step in a group level 
analysis.14 This procedure may be extended to a procedure involving three or more 
steps. 
Assuming random coefficients and fixed regressors the data can be analyzed by the 
technique of unweighed least squares estimation, using the two step procedure. The 
multi-level results in such a procedure are less hampered by multicollinearity and 
easier to understand and to interpret, but also somewhat less precise than in the 
alternative single-equation method (De Leeuw & Kreft, 1986). In the analyses to be 
carried out the two step procedure seems the most suitable data analysis technique 
(De Leeuw, 1986b).lî 
In the first step, an outcome variable at the pupil level (school subject orientation, 
competence, and achievement) measured at the end of the school-year is regressed 
upon its pretest measured at the beginning of the school-year. This is done within each 
year group. Each within-group b coefficient then indicates an effect of the pretest on 
the posttest or, in other terms, the dependence of the end-of-the-year scores on their 
initial scores at the beginning of the school-year. Each b includes different kinds of 
effects like sampling variability, differences in selection factors, and differences in 
treatment effects (see Burstein, 1980a; Cronbach & Webb, 1975). Statistical tests on 
differences between within-group b coefficients (cf. Cohen, 1983) will not be attempt-
ed here because of the non-randomness of the groups and schools. Moreover, the 
variation between the b coefficients will be assessed in the second step of the analysis. 
In the second step the b coefficients are used as values of a year group dependent 
variable that are related to year group treatment variables. The results of this analysis 
indicate the degree to which specific year group variables influence the dependency 
on initial status of the orientation, competence, and achievement variables during the 
school-year. So the treatment effect of Cronbach's bias-free no-adjustment way can be 
found with the aid of the two step procedure. 
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The second problem is the following one. In the second step of the analysis all 
variables have to reside at the year group level. To realize this, the variables measured 
at the pupil level and lesson group level (see Table 28) can be aggregated to the year 
group level (cf. Hüttner, 1985; Lazarsfeld & Menzel, 1970). With respect to the 
variables fathoc, sex, heldback, (in)ssor, (in)ssc, (in)ssach, and ssmark the mean of the 
scores of the pupils in the year group is used to indicate the year group variable. The 
standard deviation of inssach within a year group can be seen as an indication of the 
group's degree of heterogeneity in initial school subject achievement. This standard 
deviation (sdinssach) will be included in the analyses (see section 2.3). 
The number of lessons observed in a year group varies from one to nine (see 
Appendix A). The lesson group variables are aggregated to the year group level by 
using the mean of a lesson group variable scored in a year group as the score of the 
year group variable. 
In aggregating, each pupil or lesson score has an equal weight in determining the year 
group score (cf. Hüttner, 1985). To underline the nonequivalence of the meaning of 
the aggregated year group variables and their pupil level or lesson group level 
counterparts, the abbreviations of the aggregated year group variables begin with m 
or sd. With respect to the variables morgpupils through mcreative a variable with a 
mean scoring higher than .90 or lower than .10 will be excluded in order to avoid 
distribution effects. 
School level variation (for example school achievement or school climate aspects) 
may contaminate the year group level variation (cf. Finn, 1974). It seems necessary to 
check this possibility by a correction for school. This can be done by taking the 
difference between a score of a group and the mean of the groups within the school as 
the group's score. For comparative reasons both uncorrected and corrected results 
will be presented. 
433.4 Results 
In the first step of the analysis the scores of the pupils on school subject orientation, 
competence, and achievement within each year group are regressed on their initial 
orientation, competence, and achievement scores. This step results in group specific 
intercepts, b coefficients, and error variances. The Pearson correlations between 
intercepts and b coefficients are close to -1 : see Table 29. De Leeuw ( 1986b) showed 
that these relationships are influenced by the origin of the scale on which the 
independent variable is measured. 
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Table 29 - Pearson correlations between intercept and within-b, by school-year, school 
subject, and kind of variables 
kind of variables 
η year groups inssor-ssor inssc-sc insacb-ssach 
first school-year 
Dutch language 39 -.98 -.96 -.78 
mathematics/ariüunetic 39 -.95 -.91 -.77 
manual dexterity 41 -.93 -.96 
second school-year 
Dutch language 38 -.94 -.92 -.78 
mathematics/arithmetic 38 -.97 -.90 -.76 
manual dexterity 28 -.92 -.98 
In the second step the b coefficients are included as dependent variables. The means 
and standard deviations of these variables (bssor, bssc, and bssach) are given in Table 
30. All means but one are positive and the standard deviations suggest that the 
variation in b coefficients is worth further exploration. 
Table 30 - Means and sd's of the b coefficients by school-year, school subject, and kind 
of variables 
kind of variables 
η year bssor bssc bssach 
groups m sd m sd m sd 
first school-year 
Dutch language 39 .46 .22 .34 .26 .36 .21 
math/arith 39 .43 .24 .44 .25 .53 .23 
manual dexterity 41 .40 .24 .39 .23 
second school-year 
Dutch language 38 
math/arith 38 
manual dexterity 28 
.50 .22 
.50 .25 
.43 .26 
.47 .21 
.57 .24 
-.02 .37 
.40 .23 
.60 .23 
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Ih the second step the year groups' background variables (mfathoc, msex, mheldback) 
and initial variables (minssor, minssc, minssach, sdinssach) serve as covariates. The 
inclusion of these covariates, however, also results in information about the relevance 
of these mean pupil variables and of the heterogeneity in initial achievement to the 
dependent variables. In Dutch language and mathematics/arithmetic seven covari­
ates will be used. Because achievement was not measured in manual dexterity, in this 
school subject only five covariates can be included. 
In accordance with the general approach in the present study, the educational system 
variables represent the treatment variables potentially interacting with and influenc­
ing pupil variables. The treatment variables are: the mean lesson variables, and the 
mean school subject marks (the Dutch language and mathematics/arithmetic marks 
of the first school-year in school 6 were divided by 3: cf. section 4.2.2.2). 
The purpose of the second step is to select the most relevant educational system or 
treatment variables that influence the dependence on initial status in school subject 
orientation, school subject competence, and school subject achievement during the 
school-year, while controlling for the effects of initial characteristics of the pupils in 
the year groups. These initial characteristics are entered at once as independent 
variables. Then a first treatment variable is introduced. The variable that is selected, is 
the one which adds most to the explanation (in terms of a higher R2, given the 
covariates). Then the best combination of covariates and two treatment variables is 
sought, and so on. Inclusion of a (following) treatment variable may raise or lower the 
F-value. In order to select the most powerful treatment variables, the equation with 
the highest F-value is chosen. The independent variables are analyzed with and 
without a correction for school; the dependent variable b coefficients do not need such 
a correction. 
The results on the data of the two school-years are given in Tables 31-35. In each 
Table the О LS multiple regression results are shown, both uncorrected and corrected 
for school. The dependent variables are the b coefficients (bssor, bssc, bssach); in the 
Tables the second step intercepts, the b coefficients, and their standard errors (in 
parentheses) are presented. The bottom of each Table contains the following 
information: 
R^?) or R2(5) : variance explained by 7 (Dutch language, math/arith) or 5 
(manual dexterity) covariates; 
η pred. extra : number of selected treatment variables in order to reach the 
maximum F; 
R2 : variance explained by covariates and selected treatment 
variables; 
F : F with respect to R2; 
R2 (14),(15), or (16) : variance explained by covariates and all treatment variables. 
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Inspection of Tables 31-35 shows that the correction for school increases or lowers 
the RA In the discussion (section 4.3.3.5) some attention will be given to this topic. 
Here it is appropriate to interpret only the results that are corrected for school. 
The results on the more heterogeneous year groups in Table 31 suggest that higher 
teacher's management behaviour stimulates a pupil's dependence on initial status in 
orientation towards Dutch language throughout this first school-year. The treatment 
variable teacher's management behaviour accounts for 38% - 25% = 13% of the 
variance, after controlling for the seven covariates. The result on the covariate minssc 
indicates that a year group's higher initial competence in Dutch language lowers a 
pupil's dependence on initial status in orientation towards this school subject: pupils 
in groups high on initial competence show less consistency in their orientation scores. 
A pupil's dependence on initial status in competence in Dutch language is stimulated 
by a higher internal differentiation in the lessons (9% of the variance). A higher 
proportion of pupils held back in elementary education and higher initial achieve-
ment of the pupils in Dutch language also increase this dependence in a year group: 
see Table 31. 
More individual organization (including subgroup organization) of pupils and more 
oral transmission of learning content in the lessons during the year reduce the 
dependence on initial status in Dutch language achievement. These two treatment 
variables account for 10% of the variance. Higher initial orientation in Dutch 
language in the year group also has a reducing effect. As opposed to this, higher initial 
competence and initial achievement in the year group increase a pupil's dependence 
on initial status in Dutch language achievement 
The results of the second step analyses on the first year data in mathematics/arith-
metic are given in Table 32. With regard to the dependence on initial status in 
orientation or competence no clear treatment effects seem present in the more 
heterogeneous groups. 
An interesting covariate effect is that of heterogeneity in initial achievement in 
mathematics/arithmetic: greater heterogeneity in the year group stimulates a pupil's 
dependence on initial status in competence and achievement. The results on mathe-
matics/arithmetic achievement reveal that dependence is also influenced positively 
by the covariates: a higher occupational level, a higher proportion of girls, and higher 
scores on initial orientation and initial achievement in the year group. Four educa-
tional treatment variables are relevant: achievement dependence on initial status is 
stimulated by working individually or in subgroups, more different tasks, less internal 
differentiation, and a lower number of pupils in the group. The treatment variables 
explain 41 % of the variance in achievement dependence on initial status. (This result is 
not influenced by the correlation between 'morgpupils' (mean organization of pupils) 
and 'mlessontask' (mean lesson task): deleting mlessontask reduces the variance 
explained by 10% in both the uncorrected and corrected case, while the relevance of 
the other three treatment variables does not change.) 
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The results of the second step analyses in manual dexterity in both school-years are 
presented in Table 33. In the first school-year dependence on initial status in 
orientation towards manual dexterity is influenced positively by a higher creative 
transmission of learning content, and reduced by higher constructive, written, and 
oral ways to transmit the learning content. The four treatment variables account for 
21% of the variance. 
With respect to dependence on initial status in competence in manual dexterity, in the 
first school-year higher internal differentiation and a higher number of pupils in a 
year group stimulate this dependence, while more visual transmittance reduces it 
(21% of the variance). Moreover, a higher proportion of pupils held back in elemen-
tary education and a lower initial competence in manual dexterity stimulate the 
dependence on initial status in competence. 
The Dutch language results in the more homogeneous year groups in the second 
school-year are presented in Table 34. In this year a higher number of pupils, more 
whole-group organization of pupils, and less oral and less written transmission of 
learning content in the year group contribute to a pupil's dependence on initial status 
in Dutch language orientation. After elimination of the influence of the seven 
covariates the four treatment variables account for 28% of the variance. A higher 
proportion of pupils held back in elementary education and higher initial competence 
in Dutch language also stimulate this dependence. 
With respect to the dependence on initial status in competence and achievement in 
Dutch language no clear effects of year group variables can be discovered in Table 34. 
In the more homogeneous mathematics/arithmetic groups in the second school-year 
a higher number of pupils in a year group stimulates the dependence on initial status in 
orientation towards mathematics/arithmetic: see Table 35. A higher amount of 
teacher's management reduces this dependence. The two treatment variables explain 
18% of the within slope variance. A higher number of pupils in the year group reduces 
the dependence on initial status in mathematics/arithmetic achievement (11% of the 
variance). 
The results of the second step analyses of the second year groups in manual dexterity 
are shown in Table 33. It can be seen that the orientation dependence is stimulated by 
more writing and lower school subject marks ( 19% of the variance). A higher amount 
of creative transmission of learning content and a higher number of pupils in the year 
group reduce the dependence on initial status in manual dexterity competence (30% 
of the variance). In this school-year a higher proportion of pupils held back in 
elementary education also reduces this dependence: see Table 33. 
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Table 31 - Second step multiple regression results in Dutch language (first school-
year, η year groups = 39) 
intercept 
mfathoc 
msex 
mheldback 
minssor 
nunssc 
minssach 
sdinssach 
morgpupils 
moral 
m written 
mercati ve 
mteachmanag 
mintdif 
mnumbpup 
nissmark 
RJ(7) 
η pred. extra 
RJ 
F 
R2(15) 
uncorrected 
bssor 
1.52 
05 
(.11) 
18 
(.22) 
-.23 
(21) 
-.29 
(.25) 
-.48 
(20) 
.05 
(.05) 
-01 
(.12) 
.14 
(08) 
.22 
1 
29 
1.54 
.35 
tese 
-2.64 
-09 
(.10) 
.03 
(.19) 
85 
(24) 
19 
(.19) 
42 
(18) 
.19 
(.04) 
-03 
(.11) 
25 
(08) 
.48 
1 
.62 
6.18 
68 
bssach 
.14 
-03 
(10) 
.23 
(.21) 
-.18 
(.25) 
-21 
(.20) 
38 
(.19) 
09 
(.04) 
.16 
( Π ) 
-46 
(.18) 
-49 
(.20) 
-01 
(.01) 
.26 
3 
.45 
2J1 
.49 
correa 
bssor 
.62 
-.17 
(.17) 
.92 
(.70) 
-.58 
(.33) 
-.17 
(.29) 
-78 
(.25) 
07 
(.06) 
-08 
(.12) 
.25 
(10) 
25 
1 
J8 
2.29 
.42 
led for school 
tese 
.39 
-.14 
(.19) 
.29 
(.82) 
.81 
(J7) 
.27 
(.29) 
.41 
(.30) 
.16 
(07) 
-.02 
(13) 
.27 
(.12) 
35 
1 
44 
2.96 
.48 
bssach 
.23 
-12 
(.16) 
.15 
(68) 
18 
(31) 
-.50 
(.24) 
.57 
(.24) 
12 
(06) 
07 
( 1 1 ) 
-38 
(20) 
-.53 
(.25) 
.35 
2 
45 
2.68 
51 
Note. The body of the Table consists of intercept values, b coefficients, and standard errois (in parentheses). 
The abbreviations are shown m section 4.3.3.3. 
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Table 32 - Second step multiple regression results in math/arith (first school-year, η 
year groups = 39) 
uncorrected corrected for school 
bssor bssc bssach bssor bssc bssach 
intercept 
mfathoc 
msex 
mheldback 
minssor 
minssc 
minssach 
sdinssach 
morgpupils 
mlessontask 
moral 
mwritten 
m visual 
ntteaclunanag 
mintdif 
mnumbpup 
mssmark 
RJ(7) 
η pred. extra 
R* 
F 
R416) 
-.39 
-.09 
(.13) 
-.36 
(JO) 
.15 
(.37) 
.26 
(.26) 
-.09 
(.20) 
-.02 
(.05) 
-.04 
(.10) 
-J8 
(.22) 
.46 
(.30) 
.03 
(.02) 
.16 
3 
.34 
1.42 
.42 
-.44 
-.20 
(.13) 
.04 
(.28) 
-.02 
(.32) 
.39 
(.23) 
-.47 
(.20) 
-.03 
(05) 
26 
(10) 
-.37 
(.21) 
.15 
(.09) 
.24 
2 
.37 
1.85 
.46 
-.12 
.18 
(.11) 
•21 
(22) 
.02 
(.24) 
.44 
(.20) 
-.28 
(.16) 
.10 
(.04) 
.05 
(.08) 
.61 
(-20) 
.61 
(.32) 
-.47 
(.15) 
-.04 
(.02) 
.31 
4 
.61 
3.91 
.64 
.23 
-.11 
(.23) 
-.47 
(88) 
-.41 
(.42) 
-.05 
(.31) 
.07 
(.25) 
-.11 
(07) 
.08 
(09) 
-.52 
(.32) 
.60 
(.34) 
.04 
(03) 
.11 
3 
24 
.87 
.28 
-.06 
.23 
(.20) 
-.72 
(-84) 
.08 
(42) 
.45 
(.29) 
-.41 
(.24) 
-.03 
(.05) 
.19 
(09) 
.24 
0 
.24 
1.37 
.35 
.19 
.32 
(.16) 
-1.29 
(.60) 
.35 
(.28) 
.51 
(.22) 
-.23 
(.17) 
.13 
(.05) 
.13 
(-06) 
.75 
(.21) 
.98 
(.37) 
-.77 
(.19) 
-.06 
(.02) 
.25 
4 
.66 
4.69 
.69 
Note. The body of the Table consists of intercept values, b coefficients, and standard errors (in parentheses). 
The abbreviations are shown in section 4.3.3.3. 
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Table 33 - Second step multiple regression results in manual dexteriiy year groups 
first school-year (n=- 41) second school-year (n = 25) 
uncorrected school con. uncorrected school coir. 
bssor bssc bssor bssc bssor bssc bssor bssc 
intercept 
mfathoc 
msex 
mheldback 
minssor 
minssc 
morgpupils 
mlessontask 
moral 
mwritten 
αϊ visual 
m constructive 
mcreative 
mteachmanag 
mintdif 
mnumbpup 
mssmark 
R2(5) 
npredextra 
R1 
F 
R2(i6) 
.01 
.14 
(.12) 
.19 
(.18) 
.07 
(.28) 
.03 
(.16) 
-.18 
(.20) 
-.24 
(.17) 
-.32 
(.14) 
-.26 
(.19) 
.33 
(.16) 
.03 
(.01) 
.13 
5 
.38 
1.87 
.41 
-.20 
.16 
(.13) 
-.09 
(18) 
.72 
(.31) 
.12 
(.15) 
-.19 
(.21) 
J9 
(.33) 
-.10 
(.08) 
.01 
(01) 
.10 
3 
.20 
1.00 
.26 
.40 
.04 
(.20) 
.20 
(23) 
-.19 
(.40) 
-.05 
(.26) 
-.02 
(.27) 
-.18 
(.21) 
-.53 
(.22) 
-.53 
(.27) 
.75 
(.36) 
.04 
4 
.25 
1.16 
.30 
.40 
.36 
(.20) 
-.22 
(.22) 
1.11 
(.40) 
.29 
(.25) 
-.68 
(.31) 
-.53 
(.27) 
.29 
(.11) 
.04 
(02) 
.08 
3 
.29 
1.63 
.38 
.53 
-.10 
(.20) 
.38 
(.36) 
-.43 
(40) 
-.22 
(.19) 
.01 
(.51) 
.73 
(.51) 
.44 
(.18) 
.20 
2 
.43 
1.84 
.62 
4.17 
.54 
(30) 
1.05 
(51) 
-.61 
(.55) 
.22 
(.24) 
-.75 
(65) 
-2.48 
(70) 
-.05 
(.02) 
-.26 
(.21) 
.04 
3 
.51 
2.09 
.64 
.45 
.37 
(.27) 
-.07 
(.57) 
-.04 
(63) 
.34 
(-40) 
.23 
(.77) 
.65 
(.35) 
-.38 
(-30) 
.09 
2 
.28 
.93 
.47 
.07 
-.09 
(29) 
-.95 
(.59) 
-1.40 
(60) 
-.26 
(.37) 
-.68 
(.90) 
-2.02 
(.65) 
-.05 
(02) 
.27 
2 
.57 
3.26 
66 
Note The body of the Table consists of intercept values, b coefficients, and standard errots (in parentheses). 
The abbreviations are shown in section 4.3.3.3. 
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Table 34 - Second step multiple regression results in Dutch language (second 
school-year, η year groups = 38) 
intercept 
mfathoc 
msex 
mheldback 
minssor 
minssc 
minssacb 
sdinssach 
morgpupils 
moral 
m written 
mteachmanag 
mintdif 
nnumbpup 
mssmark 
R»(7) 
η pred. extra 
R» 
F 
R'(14) 
uncorrected 
bssor 
.74 
-.01 
(.11) 
-.15 . 
(.26) 
.40 
(.37) 
.05 
(.32) 
.47 
(.26) 
.03 
(.07) 
-.08 
(.16) 
-.52 
(.28) 
-.51 
(.26) 
-.44 
(.29) 
.02 
(.02) 
-.19 
(.11) 
.05 
5 
.30 
.87 
.31 
bssc 
-.62 
.19 
(.09) 
-.10 
(.19) 
.08 
(.29) 
.12 
(.26) 
.18 
(.18) 
-.10 
(.05) 
.19 
(.13) 
.27 
0 
.35 
bssacfa 
.56 
-.03 
(.09) 
.66 
(.23) 
-.40 
(.33) 
-.36 
(.27) 
.07 
(.22) 
.03 
(.06) 
.31 
(.14) 
.25 
(.17) 
.50 
(.22) 
-.04 
(.01) 
.23 
3 
.48 
2.50 
.49 
come 
bssor 
.62 
.06 
(.13) 
-.35 
(.41) 
.87 
(.43) 
.27 
(.31) 
.75 
(.32) 
-.05 
(.07) 
-.11 
(.15) 
-.56 
(.29) 
-.37 
(.27) 
-.40 
(.22) 
.07 
(.02) 
.11 
4 
39 
1.51 
.40 
ted for school 
bssc 
.74 
.16 
(.11) 
-.67 
(40) 
.11 
(.35) 
.19 
(29) 
-.23 
(.26) 
.03 
(07) 
-.14 
(.13) 
.18 
0 
.22 
bssach 
-.06 
-.04 
(.14) 
.41 
(.4η 
-.54 
(.49) 
-.36 
(.36) 
.39 
(.31) 
-.01 
(.08) 
.23 
(.16) 
.44 
(.26) 
-.03 
(03) 
.09 
2 
.20 
.77 
.22 
iVoíe The body of the Table consists of intercept values, b coefficients, and standard errore (in parentheses). 
The abbreviations are shown in section 4.3.3.3. 
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Table 35 - Second step multiple regression results in math/arith (second school-year, 
η year groups = 38) 
uncorrected corrected for school 
bssor bssc bssach bssor bssc bssach 
intercept -.09 -.78 1.46 .23 .44 .81 
mfathoc 
mheldback 
minssor 
minssc 
minssach 
sdinssach 
morgpupils 
mre petition 
moral . 30 .32 
(19) (.21) 
m written 
mteachmanag -.45 -.42 
(.18) (.22) 
mintdif -.46 
(.19) 
mnumbpup .03 -.02 .04 -.03 
(01) (.01) (.02) (.02) 
mssmark .13 .10 
(.08) (.07) 
.00 
(.11) 
-.10 
(.21) 
.83 
(.32) 
.27 
(.22) 
.11 
(.18) 
.09 
(.06) 
.01 
(.11) 
-.14 
(.11) 
-.22 
(.21) 
.19 
(.31) 
.15 
(.19) 
.13 
(.20) 
.01 
(.06) 
.06 
(.11) 
-.21 
(.10) 
.05 
(.19) 
-.46 
(.30) 
-.10 
(.19) 
.15 
(.17) 
.04 
(.05) 
-.04 
(10) 
-.04 
(.14) 
-.38 
(-43) 
.42 
(43) 
.41 
(.40) 
.21 
(.34) 
.05 
(.07) 
.10 
( H ) 
-.19 
(.12) 
-.58 
(.34) 
.27 
(.39) 
.32 
(.26) 
.15 
(.27) 
.06 
(.06) 
.05 
(.10) 
-.15 
(.12) 
-.22 
(36) 
-.44 
(-37) 
-.33 
(-35) 
.41 
(.29) 
.02 
(.06) 
-.08 
(.10) 
R47) 
η pred extra 
RJ 
F 
R2(15) 
.07 
4 
.50 
133 
.53 
27 
2 
.36 
1.74 
.43 
.25 
1 
.33 
1.76 
.37 
.17 
2 
J5 
1.66 
.41 
.35 
1 
.39 
2.35 
.51 
.24 
1 
.35 
1.92 
.41 
Note. The body of the Table consists of intercepl values, b coefTicients, and standard errors (in parentheses). 
The abbreviations are shown in section 4.3.3.3. 
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43.3.5 Discussion 
In section 4.3.3.2 it was expected that, as the degree of internal differentiation in a 
teaching-learning situation during a school-year becomes higher, the degree of 
dependence on the initial status in the pupils' school subject orientation, school 
subject competence, and school subject achievement will become higher. The results 
in Tables 31-35 show that, in the first school-year only, a higher degree of internal 
differentiation stimulates the dependency on initial competence in Dutch language 
and manual dexterity; in mathematics/arithmetic it reduces the dependency on initial 
achievement (given the other independent variables). The two findings on compe-
tence are in agreement with the hypothesis, while the result on achievement contrasts 
with the prediction. In this respect it has to be noted that more individual organization 
of pupils and more different lesson tasks promote the dependency on initial status in 
mathematics/arithmetic achievement (see Table 32). It has to be considered, how-
ever, that a real check on the hypothesis was not possible because of the lack of 
adequate data in Dutch language and mathematics/arithmetic (see section 3.5 also). 
The results in Tables 31-35 are both school subject and school-year specific. They 
show that, while controlling for seven or five covariates, certain year group 'treat-
ment' variables characterizing a level of the educational system may influence the 
degree of dependence on initial status of a pupil's orientation, competence, or 
achievement in a certain school subject. The covariates indicate which initial vari-
ables characterizing the pupil group are also relevant to this dependence. For example, 
in the first school-year the dependence on initial status in competence in Dutch 
language and manual dexterity is influenced positively by a higher degree of internal 
differentiation (a system variable) and by a higher proportion of pupils held back in 
elementary education (a covariate); in mathematics/arithmetic the dependence on 
initial status in competence and achievement is stimulated by a higher degree of 
heterogeneity in initial achievement (a covariate); in Dutch language and mathema-
tics/arithmetic the dependence on initial status in achievement is stimulated by a 
higher mean initial achievement (a covariate). The results constitute a first empirical 
exploration of the interactional interlevel processes and effects theorized in section 
4.3.3.2. As such, the findings lend support to the existence of at least some of those 
processes and effects. 
Another finding in Tables 31-35 is that in Dutch language (orientation, competence, 
and achievement, in the first school-year only) and in mathematics/arithmetic 
(competence and achievement, both school-years) the variance explained by the 
covariates is usually about a quarter of the total variance (see also competence in 
manual dexterity, second school-year). In these cases the contribution of the pupils' 
background or initial variables is generally greater than the contribution of the 
treatment variables, even after bringing in all treatment variables (a notable exception 
is achievement in mathematics/arithmetic, first school-year). The aggregated pupil 
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variables thus seem to be relatively more important with respect to the dependency 
processes than the aggregated lesson group variables. 
The number of pupils in the year group seems related to the dependency on initial 
status in orientation and achievement (Dutch language, second year; mathematics/ 
arithmetic, first and second year) and to the dependency on initial status in compe-
tence (manual dexterity, first and second year). This occurs despite the control on the 
pupils' variables (the covariates). 
In Dutch language the comparison between the (more) heterogeneous year groups in 
the first school-year and the (more) homogeneous year groups in the second school-
year shows the following (see Tables 31 and 34). In the (more) heterogeneous year 
groups the covariates are relatively important (25% to 35% of the variance explained), 
and with respect to each dependency one or two educational system variables are 
included. In the (more) homogeneous year groups of the second year only the 
prediction of dependency on initial status in orientation plays a small role, which 
suggests that only this kind of interactional interlevel process may take place in these 
(more) homogeneous groups. 
In mathematics/arithmetic the heterogeneity in initial achievement is relevant in the 
(more) heterogeneous first school-year, but not in the (more) homogeneous second 
school-year. In the first school-year only the dependency on initial achievement is 
important; in the second school-year all three dependency processes seem to occur. 
In manual dexterity the indications for interactional interlevel processes are not strong 
(except in competence, second school-year). 
As to the effects of correcting for school, the following information was found with 
regard to Dutch language and mathematics/arithmetic. 
In the (more) heterogeneous Dutch language year groups in the first school-year (see 
Table 31 ) a relatively large correction effect is found for the prediction of dependency 
on initial status in competence (R2 is reduced from 62% to 44%), while the b 
coefficient and standard error of minssc change from .42 (. 18) to .41 (.30) and those of 
minssach from. 19 (.04) to. 16 (.07). There is no similar year group level - school level 
contamination with respect to the prediction of dependency on initial status in 
achievement (R2 remains 45%, though the contribution of the covariates increases 
from 26% to 35%). 
In the second year part of the pupils were selected into (more) homogeneous groups 
according to achievement. In this situation (see Table 34) the correction for school 
increases the relevance of mheldback, minssc, and mnumbpup to the dependency on 
initial status in orientation, and it reduces the importance of mfathocand minssach to 
the prediction of dependency on initial status in competence (R2 reduces from 27% to 
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18%). As regards the prediction of dependency on initial achievement, the correction 
for school eliminates the pupils' sex effect, heterogeneity in initial achievement effect, 
and number of pupils effect (R2 reduces from 48% to a non-substantial 20%). In this 
last case the greatest part of the variance explained may thus be due to differences 
between schools instead of differences between year groups. 
In the (more) heterogeneous mathematics/arithmetic year groups of the first year 
(Table 32) the correction for school increases the relevance of msex and sdinssach to 
the dependency on initial status in achievement. In the (more) homogeneous year 
groups of the second year (Table 35) the correction for school reduces the relevance of 
mheldback and mintdif to the prediction of dependency on initial status in orientation 
towards mathematics/arithmetic. 
The information in Tables 31-35 thus shows that the results in Dutch language year 
groups are somewhat more affected by school level differences than the results in the 
mathematics/arithmetic year groups. 
Some cautionary remarks should be made with respect to the information in Tables 
31-35. First, the results of the analyses are not exact (see section 4.3.3.3) and may be 
influenced by capitalization on chance and regression to the mean. Second, the 
number of year groups (about 40) is not large in relation to the number of predictor 
variables. This may effect relative instability in the analysis result. The instability may 
increase because of a reduction in the numbers of degrees of freedom as the result of 
the correction for school; this reduction is not accounted for in the calculations. 
Methodologically, the approach in this section can be seen as an extension of the 
Aptitude Treatment Interaction paradigm. In combination with the information on 
comparison (frog pond) processes in section 4.3.2 and on the interaction with the 
school subject marks in section 4.2, the results in this section suggest which interac-
tional level-specific and interlevel processes may occur with respect to school subject 
achievement, school subject competence, and school subject orientation during the 
school-yeai. Particularly the level-specific interactional process in section 4.2 and the 
interlevel interactional processes in this section seem relevant. 
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5 SCHOOL BEHAVIOUR, ACHIEVEMENT, COMPETENCE, AND 
ORIENTATION DURING THE SCHOOL-YEAR AND SCHOOL CAREER 
5.1 Introduction 
In the literature on pupils' experience of or attitudes towards school (Schuurman, 
1984; Wagner, 1975a, 1975b) experience and attitudes at the individual or pupil level 
are usually dealt with. In the present study such processes are conceptualized as 
interactional processes at the pupil level: the school marks received during the 
school-year are hypothesized to interact with and influence school behaviour, school 
achievement, school competence, and school orientation (see section 5.2). 
From a complementary or rivalling point of view a characteristic of a school - the 
school's degree of educational co-operation - is hypothesized to interact with and 
influence a pupil's school behaviour, school achievement, school competence, and 
school orientation. This interlevel interaction is investigated in section 5.3. 
It will be noted that more pupil level concepts and more school level concepts are 
(potentially) relevant to a pupil's school behaviour, achievement, competence, and 
orientation. Furthermore, concepts located at the group level could also be integrated 
in the theorizing and research. In the present study, however, attention is restricted to 
the processes indicated above for essentially pragmatic reasons. Investigating these 
processes should provide sufficient evidence for the hypotheses to judge the validity of 
this line of reasoning in terms of fmitfulness for further research and theoretical 
development as well as educational practice. 
5.2 Interaction with school marks at the pupfl level 
5.2.1 Introduction 
A pupil's experience of the school he or she attends will gradually become cognitively 
and affectively differentiated with respect to different aspects of the school. These 
different cognitive-motivational aspects will be represented in the pupil's cognitive 
map of the school (cf. section 1.5.1). This map enables the pupil to choose from 
different possibilities to act with regard to a certain school. The choices are influenced 
by the pupil's cognitive map concerning the school and by the perception of actual 
school characteristics. 
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The school behaviour of a pupil is defined as the pupil's learning-relevant actions 
concerning a specific school. Examples are the pupil's degree of school attendance 
and the degree of participation in extra-curricular activities. 
A pupil's school behaviour results in a specific learning-relevant performance, which 
can be expressed in terms of the achievement norms of the school. School achieve-
ment is defined as the degree to which a pupil's learning-relevant performance meets 
the learning requirements of the school. 
Usually, the set of school maries a pupil receives in all school subjects during a 
school-year is regarded as the evaluation of the pupil's school achievement. Some 
school marks weigh more heavily than other ones in the consequent decision by the 
school(-team) about moving up a pupil, holding him or her back, or advice about 
going to another school. 
Analogous to the school subject competence and orientation concepts in section 4.1, 
school competence is defined as a pupil's feelings of effectiveness in meeting the 
learning requirements of a certain school. School orientation is defined as a pupil's 
interest in and experienced intensity of learning-relevant actions regarding a specific 
school. 
5.2.2 Theory 
Again, the basis of the theorizing in this section is the hypothesized action-effect-affect 
cyclus of section 1.5:1. A pupil's learning-relevant actions regarding a specific school, 
that is his or her school behaviour, will influence the degree to which his or her 
learning-relevant performance meets the learning requirements of the school (school 
achievement). Usually, the most important contributions to school achievement will 
result from the pupil's performance in school subjects like native language and 
mathematics/arithmetic. 
At the same time variables from outside the school will also be relevant, in particular 
family background variables (see sections 1.1 en 1.2.3). 
A pupil's initial school achievement at the beginning of a school-year will influence 
the school marks he or she gets in the various school subjects. These marks will differ 
between school subjects, but usually a more general trend can be distinguished. After 
some months the pupil will know what kind(s) of school marks he or she generally 
gets. Getting high marks will increase the pupil's feeling of subjective competence 
towards the school, and his or her school competence and school orientation will be 
encouraged. This will positively influence next school behaviour and resulting school 
achievement, and so forth. The research referred to in section 1.1 shows that pupils 
receiving high marks are more 'adjusted' to school norms, behave 'better', and finish 
their school career with a diploma more often than pupils receiving low marks. 
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Pupils getting low or unsatisfactory school marks run the risk of getting into a 
downward spiral: their school competence and school orientation become lower, 
they cause more disturbances or withdraw more, they achieve less and again get 
low(er) marks, they are involved in more conflicts and have a greater chance of being 
held back, going to another school of the same educational type, or going to a school 
representing a 'lower' educational type. Variables from outside the educational 
system will also be important in this process (cf. section 1.1). 
If the hypothesized interactional process between a pupil's school marks (which are 
conceptualized as Objective' educational system variables at the pupil level) and his 
or her school competence, school orientation, school achievement, and school 
behaviour (which are conceived of as 'subjective' variables at the pupil level) is 
correct, this should lead to specific long-term effects of the school marks on school 
competence, school orientation, school behaviour, and school achievement during a 
school-year. This interactional theorizing at the pupil level thus results in the formula-
tion of the following hypotheses: 
1: higher school marks cause a pupil's school competence to become higher during 
the school-year, 
2: higher school marks cause a pupil's school orientation to become higher during the 
school-year; 
3: higher school marks positively influence a pupil's school behaviour during the 
school-year, 
4: higher school marks cause a pupil's school achievement to become higher during 
the school-year. 
If the same interactional theorizing applies for the whole school career in secondary 
education, higher school marks should positively influence a pupil's school achieve-
ment in terms of the examination result at the end of his or her school career in the 
school {hypothesis 5). 
It can be expected that the hypothesized interactional process will be moderated by 
ceiling and floor effects. In the present study no attention will be given to such effects. 
5.2 J Method 
The subjects were the pupils present in the pupu cohort (see section 2.4). The relevant 
data were gathered at the same time as the school subject variables presented in Table 
9 in section 4.2.2.1, that is at the beginning and end of the pupils' first and second 
school-year. Moreover, in June 1985 the results of the pupils on their final examina-
tions in the fourth school-year were collected from the administrations of the schools. 
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School orientation was operationalized by using a seven-item scale developed by 
Stoel (1980a, 1980b), who called it 'experience of the school'. The data of both 
moments of measurement in the first school-year were screened on distributional 
characteristics, number of missing values, and interrelationships by means of principal 
factor analysis. Four items were retained. These items, their alternative answers, and 
the results of a scale construction procedure are presented in Table 36. The results 
show that the scale can be accepted. 
School competence was operationalized as the mean of competence in the school 
subjects Dutch language, mathematics/arithmetic, manual dexterity, English lan-
guage, biology, and gymnastics. Information with respect to the operationalization, 
scale construction, and results of some of these school subject competence scales was 
presented in Table 12 of section 4.2.2.2. The alpha coefficients of the scales at the 
beginning and at the end of the fint school-year are: Dutch language (.69, .78), 
mathematics/arithmetic (.78, .85), manual dexterity (.72, .78), English language (.73, 
.86), biology (.73, .78), and gymnastics (.80, .82). Further details can be found in 
Mooij (1983b). At the end of the second school-year, competence in three school 
subjects was measured (Dutch language, mathematics/arithmetic, and manual 
dexterity). 
School behaviour was operationalized as whether or not the pupil continued to go to 
the same school during either the first or the second school-year. The high number of 
missing values and the inconsistency between the information given by the school and 
that given by the pupil or parents (see Tables 1S and 16 in section 4.2.2.3) preclude a 
more detailed use of the relevant information. 
School achievement was conceptualized in two ways. First, it was operationalized as 
whether or not a pupil was held back in either the first or second school-year of 
secondary education. Because of the low number of pupils held back in the first 
school-year (see Table 15 in section 4.2.2.3), meaningful analysis was possible only 
for the second school-year. Second, school achievement was operationalized as 
whether or not a pupil passed the examination in May 1985, that is, after the regular 
school period of four years. The information about the examination results was 
obtained from the schools only. 
The educational system variable school marks was operationalized as the mean of a 
pupil's report-marks at Christmas, Easter, and at the end of the school-year for six 
school subjects: Dutch language, mathematics/arithmetic, manual dexterity, English 
language, biology, and gymnastics. The scores were obtained from the administra-
tions of the schools. 
In order to estimate the net effects of school marks, six variables were entered as 
covariates. Three of these were background variables: father's occupation, sex, and 
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Table 36 - Operationalization and scale construction results on school orientation 
item I. I think this school is: 
item 2. The atmosphere withia this school is: 
item 3. I like to go to this school: 
item 4. I feel at home at this school: 
very nice 
nice 
moderately nice 
not nice 
very good 
good 
rather good 
not good 
like it very much 
like it 
like it a little 
do not like it 
very much at home 
at home 
moderately at home 
not at home 
2 
1 
4 
3 
2 
1 
school-year 1981-1982 
beginning end 
item-rest correlation item 1 
item 2 
item3 
item 4 
alpha 
η pupils 
mean item score 
.62 
.47 
.61 
.53 
.76 
823 
2.87 
.71 
.58 
.69 
.64 
.83 
851 
2.76 
having been held back in elementary education (see section 4.2.2.2). The fourth 
covariate was the pupil's initial school achievement. This variable was operational-
ized as the mean of the scores on the Rasch-unweighed tests in Dutch language and 
mathematics/arithmetic at the beginning of a school-year (cf. section 4.2.2.2). The 
fifth covariate was initial school orientation, that is the school orientation score 
measured at the beginning of a school-year. The sixth covariate, finally, was initial 
school competence, measured at the beginning of a school-year. 
The data were analyzed by means of OLS multiple regression. The analysis proce-
dure, the corrections applied, and the presentation of results are comparable to those 
in section 4.2.3.2. 
5.2.4 Results 
The results of multiple regression analyses on data from the first school-year are 
presented in Table 37. Because of the different kind of evaluation of learning 
achievement used in school 6 (see section 4.2.2.2), the data of the pupils from school 6 
were discarded (which left the data of 741 pupils). The dependent variables are: 
school orientation (schor), school competence (schcom), and school behaviour 
(schbeh). The independent variables are: father's occupation (fathoc), sex (sex), held 
back in elementary education (heldback), initial school achievement (inschach), 
initial school orientation (inschor), and initial school competence (inschcom). The 
treatment variable is school marks (marks). A b coefficient in the Table is marked 
with an asterisk if its value is át least twice the value of its standard error. The data are 
uncorrected, corrected for year group, and corrected for year group and school, 
respectively. In the corrected analyses all variables included were corrected. The year 
group composition of pupils is the same as in the school subjects Dutch language and 
mathematics/arithmetic (see Appendix A). 
In the first line in Table 37 school orientation is explained by the six covariate«, which 
account for 11 % of the variance. Introduction of school marks in the second line raises 
the percentage to 16, so marks explain 5% of the variance. In the corrected cases 
marks explain 2% of the variance of school orientation. The corrections with respect 
to school orientation show that, in the corrected cases, the contribution of initial 
school orientation becomes relatively more important (in the uncorrected case 
inschor has no asterisks, in the corrected cases asterisks are present). This finding 
reveals that, in the uncorrected case, pupil level effects of initial school orientation are 
blurred by year group differences and school differences. 
The results in Table 37 further show that, in the uncorrected case, girls score 
somewhat higher on school competence (sex contributes negatively), but in the 
corrected cases boys score higher on this variable; at the same time the net effect of 
marks drops from 18% (uncorrected) to 6% (corrected). 
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Table 37-Multiple regression analysis results on school orientation, competence, and behaviour (first school-year, pupil data from 
9 schooL·; η pupiL· varies around 670) 
depend, var. 
uncorrected 
schor 
schcom 
schbeh 
intercept 
1.22 
.27 
.53 
-.78 
.09 
.60 
year group corrected 
schor 
schcom 
schbeh 
.00 
-.00 
.00 
-.00 
-.00 
.01 
fathoc 
-.04 
-.08 
.06 
.01 
-.01 
.00 
-.01 
-.02 
.02 
.01 
-.00 
.00 
sex 
-.14 
-.08 
-.24 
-.15 
.00 
-.02 
-.12 
-.08 
.07 
.11· 
-.00 
-.03 
hddback 
.14 
.17 
-.04 
-.00 
.01 
.00 
.03 
.06 
-.01 
.03 
.02 
-.00 
inschflcfa 
-.03 
-.10 
.07 
-.03 
-.01· 
.00 
-.01 
-.03· 
.01 
-.01 
-.01 
.00 
inscbor 
.27 
29 
-.05 
-.02 
.01 
.02 
.45· 
.45· 
.02 
.02 
.01 
.02 
inschcom 
.27 
.16 
.72· 
.57· 
.00 
.01 
.05 
.03 
.53· 
.51· 
.00 
.01 
marks 
-
.25 
. 
.35· 
-
-.09· 
-
.18· 
-
.18· 
-
-.10* 
R1 
.11 
.16 
.55 
.73 
.01 
.06 
-.17 
.19 
.34 
.40 
.01 
.06 
F 
.6 
.8 
6.1 
11.1 
1.2 
6.3 
22.0 
22.4 
57.2 
62.3 
1.3 
6.6 
о 
Table 37 continued 
depend, var. intercept fathoc sex heldback inschach inschor inschcom marks R1 
year group and school corrected 
schor 
schcom 
schbeh 
.00 
00 
.00 
.00 
,01 
•01 
-.02 
-.02 
.02 
.02 
-.01 
-.00 
-.12 
-.08 
.08· 
.12* 
-.01 
-.03 
.01 
.05 
-.00 
.03 
.02 
.00 
-.01 
-.02 
.01 
-.01 
-.01· 
-.00 
.43· 
.43· 
.03 
.03 
.00 
.01 
.08 
.07 
Ж 
.51' 
.00 
.00 
.17· 
.18· 
•09· 
.IS 
.17 
.35 
.41 
.02 
.06 
19.1 
19.4 
60.4 
66.4 
1.8 
6.2 
Note. В coefficients with an asterisk have a value of at least twice their standard error. The abbreviations are shown in section 5.2.4. 
Table 38 · Multiple regression analysis results on school orientation, competence, behaviour, and achievement (second school-year 
(schor-heldback second η pupUs varies around 650); fourth school-year (examin fourth, η pupils = 353)) 
depend, var. 
uncorrected 
schor 
«chcom 
ichbeh 
heldback second 
examin fourth 
intercept 
4.06 
4.81 
1.06 
.12 
.08 
.22 
.07 
.83 
.89 
.51 
year group corrected 
schor 
schcom 
schbeh 
-.01 
.01 
.00 
-.01 
-.02 
-.02 
frthoc 
.04· 
.04· 
.01 
.00 
-.00 
-.00 
-.01 
-.01 
.01 
.00 
.03 
.04 
-.01 
-.01 
.01 
.00 
sex 
-.08 
-.09 
.14· 
.14· 
.01 
.01 
.01 
.02 
-.14* 
-.14* 
.10 
.09 
.09 
.10· 
.04 
.04 
hcMback 
.02 
.00 
-.05 
-.03 
.01 
.01 
.03 
.01 
.04 
.04 
.10* 
.08 
-.07· 
-.05 
.02 
.02 
inschach 
-.01 
.01 
.01 
-.01 
-.00 
.00 
-.01* 
.00 
.02 
.01 
-.01 
-.00 
.02 
-.04 
.00 
.01 
inscfaor 
-.52* 
-.51· 
.06 
.03 
-.02 
-.01 
.01 
.00 
.02 
.02 
-.52· 
-.50· 
.07· 
.05 
-.04* 
-.03 
inschcom 
-.05 
-.03 
.48· 
.46* 
.02 
.03 
.01 
.00 
-.04· 
-.03· 
-.05 
-.05 
.52· 
.52· 
-.05 
-.03 
marks 
-
-.15· 
-
.18· 
-
-.03 
-
-.12· 
-
.06 
-
-.13· 
-
.19· 
-
-.08* 
RJ 
.24 
.26 
.19 
.24 
.00 
.01 
.02 
.10' 
.06 
.07 
• 
.27 
.29 
.20 
.26 
.02 
.04 
F 
37.1 
34.5 
27.1 
31.9 
.3 
.5 
2.2 
10.1 
3.5 
3.5 
39.1 
35.9 
26.3 
31.0 
1.7 
3.6 
UI 
к» 
Table 38 continued 
depend, var. intercept fathoc sex heldback inschach inschor inschcom marks RJ 
year groap corrected 
heldback second 
examin fourth 
-.00 
.00 
.01 
-.01 
year group and school corrected 
schor 
schcom 
schbeh 
heldback second 
examin fourth 
-.01 
-.01 
-.00 
-.01 
-.02 
-.02 
-.00 
.00 
.00 
-.00 
-.00 
-.00 
-.00 
-.01 
I 
.04· 
.04· 
-.01 
-.01 
.00 
.00 
-.00 
-.00 
-.00 
-.00 
-.04 
-.04 
-.04 
-.05 
.05 
.04 
.09 
.10* 
.05 
.05 
-.04 
-.04 
-.06 
-.06 
.03 
.02 
.05 
.05 
.08 
.06 
-.06 
-.04 
.02 
.01 
.03 
.01 
.06 
.07 
.01 
.00 
.01 
.00 
-.00 
.01 
.01 
•01 
.00 
.01 
-.01· 
.01 
.01 
.01 
.01 
-.00 
.02 
.03 
-.51· 
-.50· 
.06· 
.04 
-.03 
-.02 
.01 
-.00 
.02 
.02 
.01 
-.00 
-.03 
-.02 
-.03 
-.02 
.51· 
.50· 
-.03 
-.01 
.01 
-.00 
-.03 
-.02 
.15· 
.08· 
.01 
.12 
.02 
.03 
.26 
.27 
.20 
.25 
.01 
.03 
.02 
.12 
.03 
.03 
1.4 
12.9 
1.2 
1.8 
36.1 
32.2 
25.7 
29.0 
1.2 
2.7 
1.8 
12.9 
1.6 
1.8 
-.10· 
.17· 
-.07· 
-.14· 
.05 
Note. В coeflicienis with an asterisk have a value of at least twice their standard error. The abbreviations are shown in section 5.2.4. 
Pupils with lower marks leave school more often; correction has no effect on the 
relevance of school marks to school behaviour (4-5%). 
Taking the analyses that are corrected for year group and school, the net effect of 
school marks on school competence is 6%, 2% on school orientation, and 4% of the 
variance on staying in the same school. 
The results for the data of the second and fourth school-year are given in Table 38. 
Only pupils already present at the beginning of the first school-year were included in 
the analysis. The division of pupils into mathematics/arithmetic groups during the 
second school-year was selected as the year group composition. Two school 
achievement dependent variables also appear in Table 38: held back at the end of the 
second school-year (heldback second), and fourth year examination result (examin 
fourth). With respect to the latter variable the number of pupils is considerably 
smaller (n = 353). 
In contrast to the results of the first year, in the second year higher initial school 
orientation (and higher school marks) reduces a pupil's school orientation instead of 
stimulating it There are hardly any effects (1% - 2%) of school marks on school 
orientation. The net positive effect of school marks on school competence is about 5% 
of the variance. The negative effect of school marks on being held back at the end of 
the second school-year (10% of the variance) shows that pupils with lower school 
marks are more likely to be held back. The net effects of school marks during the 
second school-year on continuing to attend school (schbeh) during this second 
school-year, and on the examination result in the fourth school-year, are negligible. 
The results in Table 38 show only small effects of group or group and school 
correction. 
A summary of the percentages of variance due to school marks is presented in Table 
39. 
5.2.5 Discussion 
Higher school marks influence a pupil's school competence during the school-year 
positively. This result supports hypothesis 1 in section 5.2.2. It should be recognized, 
however, that it would be better to measure school competence directly (as a global 
variable) instead of as an analytical variable (based only on school subject compe-
tence scores). 
The hypotheses 2 and 3 about the positive influences of school marks on school 
orientation and school behaviour are confirmed slightly in the first school-year, but 
only barely in the second school-year. With respect to school orientation it is possible 
that, analogous to school subject orientation in section 4.2, there is an indirect effect of 
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Table 39 - Percentages of variance due to school marks (by school-year) with 
uncorrected, year group corrected, and year group and school corrected pupil data 
first school-year (9 schooL·) second school-year (10 schools) 
uncorr. year yg + uncorr. year yg + 
group school group school 
con. corr. corr. coir. 
schor 
schcom 
scbbeh 
heldback 
second 
examin 
fourth 
5 
(16) 
18 
(73) 
5 
( 6) 
( - ) 
( - ) 
2 
(19) 
6 
(40) 
5 
( 6 ) 
( - ) 
( - ) 
2 
(17) 
6 
(41) 
4 
( 6 ) 
( - ) 
( - ) 
2 
(26) 
5 
(24) 
1 
( 1) 
8 
(10) 
1 
( 7 ) 
2 
(29) 
6 
(26) 
2 
( 4 ) 
11 
(12) 
1 
( 3 ) 
(27) 
5 
(25) 
2 
( 3) 
10 
(12) 
0 
( 3) 
Note. In parentheses: total percentages of variance explained by the independent variables (including 
marks); see Tables 37 and 38. 
school marks, through school competence. Alternatively, school orientation may be 
influenced by other variables than school marks. One of the other potentially relevant 
variables is the school's degree of educational co-operation (see section 5.3 for further 
information). 
School marks seem to play a role in the school behaviour during the first school-year, 
but in the second school-year other kinds of variables are probably more important 
(like educational subtype represented in the school in relation to the pupil's occupa-
tional choice). 
Lower school marks may result in being held back at the end of the second 
school-year, which supports hypothesis 4 in section 5.2.2. This result can be seen as an 
indication of the validity of the data. 
However, the school marks during the second school-year are not related to school 
achievement in terms of the examination result at the end of the school career. This 
means that hypothesis 5 (section 5.2.2) is not supported. It seems that other kinds of 
variables may interfere here: specific educational problems or school facilities related 
to the more practice-oriented learning in the third and fourth school-years, the 
different use of school marks by teachers or schools, the variables mentioned already 
in the reasons for leaving school, or where the pupil went after leaving school, in 
Tables 15 and 16 in section 4.2.2.3. It is not easy to find out what really happens: it 
seems necessary to bridge the gap between detailed participant observation and a 
longitudinal questionnaire approach. 
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With respect to the drop in pupils (in particular in the second school-year and in the 
analysis on the examination results) it can be stated that this does not threaten the 
external validity of the research results. On the contrary, it reflects processes going on 
in the school reality. A handicap to the research results, however, is that the reasons 
why a pupil left school and where he or she went, were so difficult to obtain (see 
section 4.2.2.3). Future research on pupil functioning in education can probably 
profit from these experiences. 
The conclusion is that some evidence is found to support an interactional pupil level 
process between school marks and a pupil's school competence, school behaviour, 
and school achievement (being held back) during a school-year. A more complete 
view of the relevant process requires (a) the inclusion of other variables that are 
potentially relevant, and (b) a research method closer to pupils' lives than the 
longitudinal questionnaire method and the interviews with school and pupil used in 
the present study. 
53 Interlevel interaction with the school's educational co-operation 
5 J.l Introduction 
At the school level a complex agglomeration of organizational, social, educational, 
and personal characteristics is usually denoted by the term 'school climate' (see 
Anderson, 1982; Van den Berg, 1976; Chen & Fresko, 1978; Squires, Huitt, & 
Segars, 1983). The research review by Anderson (1982) showed that existing 
theoretical and research information on school climate is not coherent and sometimes 
even contradictory. She concluded: 'The exact mechanisms by which individual and 
group level variables interact to create a climate conducive to positive student 
outcomes is very unclear1 (p. 411). 
Yet theorists and researchers usually remain convinced that something like a school 
climate operates in a school. One indication is that the percentage of pupils held back 
for a year can be very school specific. Brouwer (1951) reported that in a Dutch 
secondary educational type the percentage of pupils being held back each year was 
relatively constant from 1880 to 1930 (the percentage was always very close to 23). 
He also showed that, in a period of 10 years, the percentage of a certain school was 
characteristic for the school and, within the school, characteristic for each 
school-year. 
This selection by holding pupils back seems to be inspired partly by the status a school 
achieves when a high percentage of its pupils succeeds in getting a diploma each year: 
to realize such a high percentage, relatively weak pupils have to be selected in an 
earlier phase of their school career. The ambition to elevate the school's status thus 
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causes the school's selection to be stricter, and a pupil has a greater chance of being 
held back. A pupil in a more selective school will be more likely to feel incompetent at 
this school and to become demotivated. 
A related process seems influenced by variables at the pupil level, group level, and 
school level. This process takes place when the grouping of pupils is based on their 
school achievement. For example: after an introductory first school-year pupils can 
be divided into groups supposed to be relatively homogeneous in school achievement 
(streaming). In schools where streaming takes place a pupil's school competence will 
be influenced by the comparison with groups of pupils higher or lower on school 
achievement The comparison is encouraged by the institutional differentiation 
with respect to the pupils' school achievement Such a comparison process was found 
by Hargreaves ( 1967). He stated as one of his main conclusions that division of pupils 
into five ability groups influenced the establishment of a positively school-oriented 
attitude of pupils in the highest groups, and the development of an 'anti-school' and 
delinquency culture of pupils in the lowest groups. 
53.2 Theory 
As suggested by this literature and by participant observation in SVO-project 0483, 
an important aspect of the school climate could be the school's degree of educational 
co-operation: the more staff, teachers, and pupils co-operate in educational matters, 
the less they seem to concentrate on caring for their own positions and concerns and 
the better the quality of the teaching-learning processes (cf. also Bos, 1984). This 
co-operation refers to relationships between staff and teachers, between the teachers, 
and between teachers and pupils. The school's educational co-operation is therefore 
defined as the process in which staff, teachers, and pupils together realize the 
educational objectives of the school. 
At the start of his or her career in a secondary school a pupil will have certain 
expectations about his or her career and the school, the teachers, and the other pupils. 
This will be influenced by the pupil's earlier experiences (in another school), family 
background experiences, information from other pupils, and alternatives like not 
going to school. What he or she expects and the pupil's (initial) skills, abilities, and 
learning-relevant performance will influence the degree to which the pupil is able to 
realize the educational objectives of the school. In this way the characteristics of the 
pupil influence the school's educational co-operation. 
During a school-year a pupil's cognitive map about the school he or she attends is 
influenced by the concrete events and processes within this school or with respect to 
this school. One of the influences from within the school is the school's degree of 
educational co-operation. If such co-operation is relatively high a pupil will expe-
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rience more often that a potential educational problem is recognized within school 
and that teachers assist in trying to solve the problem. In a school with a relatively high 
degree of educational co-operation a pupil's school competence will be stimulated 
positively throughout the school-year, which will also affect the pupil's school 
achievement, school orientation, and school behaviour. Such stimulation will be 
particularly relevant to pupils with educational problems: their school competence, 
school achievement, and school orientation at the end of the school-year will be less 
dependent on their initial status on these variables (compared to pupils without 
educational problems). 
If a school's educational co-operation interacts with a pupil's school competence, 
orientation, achievement, and behaviour in the above described way it can · analo-
gous to the ATI processes in section 4.3.3 · be hypothesized that, as the degree of a 
school's educational co-operation increases, the within-school dependency on initial 
status in school competence, orientation, and achievement during a school-year will 
be caused to decrease (hypothesis I). Moreover, as the degree of a school's 
educational co-operation increases, each pupil's school behaviour will be stimulated 
positively (hypothesis 2). 
A comparable process can be postulated with respect to a pupil's career during all 
school-years at that school. So effects of the interactional interlevel process will be 
expressed in the school-bound development of a pupil's school behaviour, achieve-
ment, competence, and orientation during the school career. 
5 J 3 Method 
The variables measured at the pupil level were school behaviour, school achievement, 
school competence, and school orientation. These variables were operationalized and 
measured as described in section 5.2.3. 
The operationalization of educational co-operation at the school level was based on 
the relevant information in section 5.3.2. A school's educational co-operation was 
subdivided into the relationship between staff and teachers, the relationship between 
teachers, and the relationship between teachers and pupik. Each relationship was 
characterized by 10 items on a 5-point scale: 
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1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
co-operative 
non-productive 
lively 
friendly 
noisy 
non-aggressive 
uninhibited 
effective 
not education-oriented 
strictly prescribed 
2 
2 : 
2 
2 : 
2 : 
2 : 
2 : 
2 : 
2 2 
2 2 
Ì 4 
3 4 
S 4 
S 4 
J 4 
I 4 
( 4 
I 4 
1 4 
1 4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
non-co-operative 
productive 
calm 
hostile 
quiet 
aggressive 
constrained 
ineffective 
education-oriented 
liberal 
The two observers who observed lessons in the 10 schools (see chapter 3), scored each 
of the schools once at the end of three successive school-years. The computation of 
kappa coefficients and principal components (on the mean of the two observer scores 
in each of the first two years) led to the exclusion of the item 'noisy-quiet': see Mooij, 
1983b. Because of negative correlations, the code of items 1,3,4,6,7,8, and 9 was 
reversed. The three means of the remaining nine item-means characterizing a relation-
ship were then computed. A high mean indicates a high degree of educational 
co-operation with respect to the relationship. Within the first school-year these three 
means correlated at least .91, and in the second year at least .82. Therefore, the mean 
of the three means in each year was used as the score of a school on the educational 
co-operation variable in that year. 
5.3.4 Results 
In order to investigate the interlevel processes of hypothesis 1, the relationship of the 
school's degree of educational co-operation with the pupils' dependence on initial 
status in school competence, orientation, and achievement during the first school-year 
was analyzed by using the two step procedure (cf. section 4.3.3.3). These analyses 
revealed no clear results (most likely because of the low number of schools). No more 
analyses of this kind were attempted. 
The relationship between a school's degree of educational co-operation and the 
school behaviour of the pupils was analyzed by calculating Spearman rank-order 
correlation coefficients between the educational co-operation score and the percen-
tage of pupils leaving the school. In the first school-year the coefficient was -.65 and in 
the second year -.14. 
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53.5 Discussion 
The results show that a check on the interactional theorizing in section 5.3.2 is 
seriously hampered by the low number of schools (as was expected already in section 
2.4 because of the low number of schools resulting from the selection procedure). A 
positive indication supporting the theorizing is found in the relationship between 
educational co-operation and the percentage of pupils leaving school (school behav-
iour): when the degree of educational co-operation is higher, fewer pupils leave the 
school in the first school-year (cf. hypothesis 2 in section 5.3.2). In the second 
school-year other variables (cf. also section 5.2.5) seem to be important. 
Nevertheless, something seems to happen to the pupils' school orientation in the 
course of both school-years. Table 40 shows that the fluctuations in school means 
may be relatively large and school specific (see schools 6,9, and 10 in particular). In 
the second year there is a decrease in school orientation of the pupils in all schools 
except for schools 7, 9, and 10. 
Table 40 - Means and rank numbers (in parentheses) of pupih' scores on school 
orientation, by school and measurement time 
firs school-year second school-year 
schooi inscbor schor inschor schor 
2.82(9) 
2.92(3) 
191 (4) 
2.88 (5) 
3.00(1) 
2.86 (7.5) 
2.86 (7.5) 
2.96(2) 
2.74(10) 
2.87 (6) 
2.75 (6) 
2.86(2) 
2.77 (4.5) 
2.83 (3) 
2.77 (4.5) 
2.92(1) 
2.74(7) 
2.68 (8) 
2.57 (10) 
2.63 (9) 
see 
end of 
first 
school-
year 
2.33(9) 
2.38 (8) 
2.42 (7) 
2.70 (4) 
2.49(5) 
2.23(10) 
2.72(3) 
2.45 (6) 
2.82(1.5) 
2.82(1.5) 
A school specific analysis of the pupils' results on the examination in 1985 is given in 
Table 41. The Table contains the school number, the number of pupils present in the 
examination period, the number of pupils missing in the examination period, and two 
ratio scores: the ratio of pupils passing the examination, and the ratio present to total 
(an indicator of the degree to which the pupil cohort has had a regular school career at 
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the same school without being held back, and changing or leaving school). The 
presence of pupils in the fourth or examination year is expressed in terms of the cohort 
present in the pupils' second school-year (the sum of the number of pupils present and 
missing is 983: see also Table 14 in section 4.2.2.3). The rank numbers of the ratio 
scores in Table 41 are given in parentheses. 
Table 41 - School specification of the pupiL·' examination results in the fourth 
school-year, in terms of the number of pupils during the second school-year 
number of pupils preseru number of ratio ratio 
pupils passing presera: 
missing ма/шл* toiafi 
receiving 
diploma 
28 
75 
38 
8 
47 
65 
49 
45 
45 
37 
(ailed 
7 
21 
4 
7 
13 
1 
2 
5 
5 
1 
re-exami­
nation 
0 
2 
4 
0 
0 
18 
11 
IS 
18 
10 
62 
27 
23 
37 
.80 
( 7) 
.78 
( 8.5) 
.90 
( 5) 
.53 
(10) 
.78 
( 8.5) 
.98 
( 1) 
.96 
( 3) 
.90 
( 5) 
.90 
( 5) 
.97 
( 2) 
.36 
(10) 
.65 
( 3) 
.49 
( 8) 
.48 
( 9) 
.56 
( 6.5) 
.62 
( 4) 
.61 
( 5) 
.71 
( 2) 
.75 
( 1) 
.56 
( 6.5) 
437 66 78 402 
fNumber receiving diploma divided by number receiving diploma + failed. 
"Number of pupils present divided by number of pupils present + missing. 
Generally, Table 41 shows that the pupils in schools 6-10 did better and have had a 
more regular school career than the pupils in schools 1-5. This agrees with the 
achievement of the pupils at the start of secondary education (see Table 24 in section 
4.3.1). 
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PART THREE: CONCLUSIONS AND SUMMARY 
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6 CONCLUSIONS 
6.1 Introduction 
In chapter 1 an interactional multi-level approach to pupil behaviour, achievement, 
competence, and orientation in educational situations was introduced. The interac-
tional aspect referred to the reciprocal actions or influences of both individual and 
environmental variables. The incorporation of a time dimension was essential. The 
multi-level aspect referred to the integration of concepts located at different levels 
present in the educational system as environmental variables, which introduced a 
space dimension. 
Within the interactional multi-level framework different time-space elaborations 
were worked out. In the first one the interaction between lesson group characteristics 
and a pupil's task behaviour during the lesson was investigated (chapter 3). In the 
second elaboration attention was given to the interaction between a pupil's school 
subject achievement, school subject competence, and school subject orientation 
during the school-year on the one hand and the pupil's school subject marks and 
characteristics of his or her year group on the other hand (chapter 4). In a third and 
final elaboration the focus was on the interaction between a pupil's school behaviour, 
school achievement, school competence, and school orientation during a school-year 
and school career on the one hand and the pupil's school marks and the degree of 
educational co-operation in his or her school on the other hand (chapter 5). 
In this chapter the conclusions on the interactional multi-level investigation will be 
given. First some validity aspects will be discussed. Next, attention will be drawn to 
theoretical conclusions and to an evaluation of the interactional multi-level approach. 
This will be followed by some indications about the generalizability of the study. 
Finally, tentative suggestions to improve educational practice will be presented. 
6.2 Validity 
As to the validity of the research in general, the variables used were checked, as much 
as possible, on their construct or scale homogeneity. The standards set were rather 
strict (see chapters 3,4, and 5). Furthermore, both theorizing and research were done 
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with respect to and in educational situations, which maximizes the ecological validity 
of the present study. 
The validity of the check on the interactional theorizing was increased by the 
longitudinal research in the different (sub)designs. 
Specific information about the construct validity of the initial school subject orienta-
tion and initial school subject competence was obtained by checking a suggestion 
resulting from participant observation. At the end of elementary education a pupil 
who achieves relatively little in school subjects like Dutch language and mathematics/ 
arithmetic will, mostly, be selected towards lbo. The pupil's achievement in school 
subjects such as manual dexterity and gymnastics is rather irrelevant to this decision. 
It is therefore hypothesized that, during the first school-weeks within lbo, a pupil will 
still be influenced by his or her experiences in elementary education. These influences 
will be expressed by lower initial orientation towards and competence in the school 
subjects Dutch language and mathematics/arithmetic, compared to initial orientation 
and competence in the school subjects manual dexterity and gymnastics. 
This expectation was checked with pupil data from the beginning of the first 
school-year (see section 4.2.2). Means on initial school subject orientation (inssor) 
and competence (inssc) in six investigated school subjects are presented in Table 42. 
The number of pupils varies around 830 (see also Table 12). The means in Table 42 
show that the pupils' initial orientation towards and initial competence in Dutch 
language (3.01 and 2.60) and mathematics/arithmetic (3.13 and 2.42) are relatively 
lowest These results support the construct validity of the initial school subject 
orientation and competence measurements. 
Table 42 - Means and sd's on inssor and inssc in six school subjects (n pupils varies 
around 830) 
minai school subject 
orientation: 
mean 
3.01 
3.13 
3.27 
3.25 
3.44 
3.27 
sd 
.61 
.68 
.73 
.72 
.56 
.67 
initial school subject 
competence: 
mean 
2.60 
2.42 
2.92 
2.92 
2.82 
2.85 
sd 
.61 
.69 
.72 
.78 
.69 
.66 
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Dutch language 
math/arith 
manual dexterity 
gymnastics 
English language 
biology 
More information about construct validity can be found in the relationships between 
achievement, competence, and orientation measurements and the variable pupil's 
expected educational career. This variable was measured by a question asked at the 
end of the second school-year. 'Imagine you are promoted to the third school-year. 
Which type of education will you attend thenT. 
The answers to this question were receded into three categories according to educa-
tional (sub)type: individual technical education (ito, n=34); lower technical educa-
tion (Ito, n=6S8); and intermediate or higher general education (mavo, n=168). 
These categories are ordered from low educational achievement (ito) to relatively 
high educational achievement (mavo). This categorization is hypothesized to be 
parallel to the achievement scores of the pupils in Dutch language and mathematics/ 
arithmetic at the beginning and the end of the second school-year. 
The categorization in ito, Ito, and mavo was used to order the scores on school subject 
achievement, orientation, and competence at the beginning and the end of the second 
school-year (cf. section 4.2.2). The same was done with the school orientation scores 
(cf. section 5.2.3). The results are presented in Table 43. 
The results on school subject achievement in Table 43 show parallelism between the 
categorization and the achievement results at the beginning (initial score) and the end 
of the second school-year. The hypothesis is supported. Moreover, in the course of the 
school-year all means increase but the highest-achieving group gains most 
In contrast to the results on school subject achievement, the school subject orientation 
means and school subject competence means in Dutch language and mathematics/ 
arithmetic at the beginning and the end of the school-year reveal no or only minor 
differences between the categories. The means on orientation towards Dutch lan-
guage and mathematics/arithmetic decrease somewhat during the course of the 
second school-year. Competence in Dutch language remains rather stable, in mathe-
matics/arithmetic competence decreases slightly as the expected educational type 
becomes higher. 
Mavo-pupils score relatively lowest on orientation towards manual dexterity, com-
pared to ito- and Ito-pupils. At the beginning of the year, competence in manual 
dexterity is higher as the expected educational career is lower, but at the end of the 
year all groups score more or less the same high level of competence in manual 
dexterity. 
There are no categorization differences with respect to school orientation. In the 
course of the second school-year the pupils' school orientation decreases to roughly 
the same amount within each category. 
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Table 43 - School subject scores and school orientation scores, by expected educa-
tional type (second school-year, initial and end-of-the-year scores) 
school subject achievement 
iniüal Dutch language 
initial math/anth 
Dutch language 
math/anth 
school subject onentanon 
initial Dutch language 
initial math/anth 
initial manual dexterity 
Dutch language 
math/anth 
manual dextenty 
school subject competence 
initial Dutch language 
initial math/anth 
initial manual dextenty 
Dutch language 
math/anth 
manual dextenty 
school onentanon 
initial school onentauon 
school onentauon 
ito(n 
m 
3.2 
4.1 
4.2 
4.4 
2.9 
22 
3.3 
2.7 
30 
3.1 
2.5 
2.4 
3.1 
2.5 
2.3 
3.2 
2.8 
2.4 
= 34) 
sd 
1.7 
2.1 
2.1 
2.2 
.7 
.6 
.6 
.7 
.7 
1.0 
.6 
.7 
.6 
.6 
.7 
.8 
.7 
.7 
lto(n-
m 
5.2 
6.3 
5.8 
7J 
2.9 
3.1 
3.2 
2.7 
2.9 
3.2 
16 
15 
2.9 
15 
13 
3.4 
28 
2.5 
= 658) 
sd 
2.0 
2.7 
11 
3.0 
.6 
.7 
.8 
.7 
.8 
.9 
.6 
.7 
.4 
.6 
.8 
.8 
.6 
.7 
mavo(n •• 
m 
6.4 
69 
77 
8.5 
2.9 
3.1 
18 
17 
18 
2.9 
17 
2.6 
17 
2.6 
2.3 
3.2 
2.9 
15 
= 168) 
sd 
2.4 
30 
2.2 
3.0 
6 
.7 
.8 
6 
.8 
.9 
6 
.8 
4 
6 
8 
8 
.6 
.6 
The results in Table 43 show that a pupil's expected educational career closely 
parallels his or her achievement in Dutch language and mathematics/arithmetic. 
Pupils seem to know what their own capabilities and possibilities are in terms of the 
requirements of the educational (sub)types. However, the grouping according to 
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school subject achievement is related neither to the grouping of the scores on school 
subject orientation and school subject competence in Dutch language and mathema-
tics/arithmetic, nor to the grouping of the scores on school orientation. This may occur 
because of the relative base of each pupil's own judgement' each pupil is adapted to 
his or her own level of performance. The differential relationships between the 
achievement, orientation, and competence means and the expected educational 
career point to the construct validity of the relevant measurements. 
As to the scales on school subject competence and school subject orientation, there 
are some cross-validation results available from research carried out with elementary 
school pupils of about 10 years old (group 7). The pupils (n=102) completed the 
items with respect to Dutch language. The alpha-coefficients found in school subject 
competence and school subject orientation are .75 and .65 respectively (Van der Meij, 
in preparation). These findings can be evaluated positively. 
A final validity aspect concerns the problem of using either actual ('objective') 
variables or perceived ('subjective') variables in the interactional approach (see 
section 1.3). Put simply, the question is whether information about a person provided 
by independent sources differs from information provided by the person himself or 
herself. 
To get some information on this topic the pupils were asked to write down their 
Easter school report marks in six school subjects at the end of the first school-year, and 
in three school subjects at the end of the second year. The Easter school report marks 
given by the pupils were compared to similar marks collected from the school 
administrations. 
The comparison showed that with respect to all nine cases (a) the number of school 
subject marks obtained from the school administrations was higher than the number 
obtained from the pupils (usually the scores of about 40 pupils were missing), and (b) 
in the group of responding pupils, the mean value of the pupils' marks was higher than 
the mean value of the school administrations' marks. Using actual or objective data 
results in more complete and Objectively' valid data, but the perceived or subjective 
data - or the lack of them · provide additional information. According to another 
point of view, both objective and subjective variables may be considered to possess 
their own kind of validity. This may also be reflected in the differences between the 
information given by the school or teachers versus that given by the pupil or parents 
about leaving the school (see Tables 15 and 16 in section 4.2.2.3). It seems that the 
decision to measure educational system variables independently of the pupiL· (see 
section 1.3) results in more complete and objectively valid measurement results on 
educational system variables, whereas the subjective data on achievement, compe-
tence, and orientation reveal how a pupil acts and reacts with respect to the system 
variables. 
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It can be concluded that the information in this section underlines the construct 
validity of the achievement, competence, and orientation measurements, and the 
cross-validity of the school subject competence and orientation scales. The use of both 
Objectively' and 'subjectively' measured variables supports the validity of the theoreti­
cal framework used. 
6 3 Theoretical conclusions 
The interactional multi-level approach to pupil functioning in education was made 
concrete in reciprocal influences between 'subjective' individual and 'objective' 
educational system variables, which were theorized about and investigated in various 
time-space elaborations. First, the hypothesized interaction between a pupil's task 
behaviour яла lesson group characteristics during the lesson seems to be supported by 
the research result that the teacher's management behaviour, written transmission as a 
didactic procedure, the individual or subgroup organization of pupils, and a lower 
degree of internal differentiation contribute to the pupils' academic on-task behaviour 
(see chapter 3). However, the research 'only' shows how the variables interact (model 
4 or the interdependent interaction model of Pervin and Lewis: see section 1.3). 
A more complete interactional theorizing and research in the sense of the reciprocal 
action-transaction model (Pervin and Lewis' model S in section 1.3) was given in 
chapter 4. In this chapter attention was focussed on the hypothesized interaction 
between a pupil's school subject achievement, school subject competence, and school 
subject orientation during a school-year on the one hand, and selected educational 
system variables on the other hand. 
In a first interactional process at the pupil level it was shown that achievement 
variables at the beginning of a school-year (having been held back in elementary 
school, initial school subject achievement) influenced the school subject marks 
obtained during the school-year, while these marks in tum influenced school subject 
competence, school subject achievement, and · indirectly through the school subject 
competence scores - school subject orientation at the end of the school-year. 
In a second interactional conceptualization attention was given to the interlevel 
interaction with year group variables. No support was found for the comparison or 
frog pond processes. School subject specific and school-year specific results on 
Aptitude Treatment Interaction suggested the occurrence of at least some processes of 
this kind (see section 4.3.3). 
In the present study both the pupil level process and the ATI-process then seem 
relevant to the development of school subject achievement, competence, and orienta­
tion during the school-year. 
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On comparing the results, the pupil level process seems to be established most firmly. 
The interlevel processes in particular deserve more theoretical and empirical attention 
(see sections 4.3.2-4.3.3; Mooij, in press). 
In chapter 5 the interactional theorizing and research was also aimed at the reciprocal 
action-transaction model. The hypothesizing referred to the pupil level interaction 
between, on the one hand, a pupil's school achievement and school competence in, 
and school orientation and school behaviour with respect to a specific school and, on 
the other hand, his or her school marks during a school-year and school career. 
The interlevel interaction was directed at the relationship between the pupil's school 
achievement, competence, orientation, and behaviour, and the school's degree of 
educational co-operation during the school-year and school career. 
The pupil level process was supported relatively most, especially because the low 
number of schools hampered the analysis of the interlevel process. 
The multi-level framework enhanced the adequate localization and deGnition of 
concepts, and clarified the elaboration of complementary or rivalling subtheories. In 
this respect the present study has resulted in some theoretical clarity concerning the 
uncertainty with respect to multi-level modelling and theorizing (see section 1.6). 
Pupil behaviour, achievement, competence, and orientation seem to refer to complex 
processes taking place at and between different levels. This educational multi-level 
process is developing or changing continuously, while subprocesses interacting at one 
level or between two or more levels may now and then become more prominent and 
influence the whole process. Gaining more knowledge of this multi-level process 
seems necessary in order to get a better grip on - among other things - pupil problems 
and their causes. From a broader perspective, the multi-level framework may also 
help to clarify the complementary roles of sciences like psychology and sociology in 
studying human behaviour and social or institutional processes (see the recent 
discussion by Van Strien (1984, 198S) and Adriaansens (198S); see also Roskam, 
1985). 
6.4 Evaluation of the interactional multi-level approach 
The investigations into the level-specific and interlevel interactional processes 
reported in chapters 3-5 should be seen as explorations in order to grasp reality. It 
will be clear that more concepts or processes may be relevant to pupil functioning in 
education (cf. Beim et al., 1972; Hermans, 1981; Kaplan & Luck, 1977), but an 
important restriction used in chapters 3-5 was that the theorizing should be followed 
by an empirical check with respect to the pupil level, group level, and school level. 
This was necessary because an empirical check can provide additional evidence for 
the relevance of a multi-level frame of reference. The theorizing and the results of this 
check show that the goal of the study (see section 1.6) seems to have been realized. 
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The present results provide an encouraging starting-point for continuation and 
extension of the interactional multi-level investigation into pupil behaviour, achieve-
ment, competence, and orientation in educational situations. For example, with the 
aid of the available data it is possible to check how year group covariates (mean initial 
pupil variables, and heterogeneity in initial school subject achievement) and treat-
ment variables (mean lesson group variables, mean school subject marks) influence 
the pupils' academic on-task behaviour during the school-year (see Mooij, in prepara-
tion). From a theoretical point of view such analysis enforces clarification of processes 
at the individual or pupil level and the year group level, and the relationships between 
these level-speciñc processes. Empirically, the relative relevance of initial group 
composition variables and educational treatment variables to pupils' on-task behav-
iour during the school-year can be assessed. The educational treatment variables are 
the most relevant ones (Mooij, in preparation). Furthermore, some information with 
respect to the relevance of the district or regional level and the educational system 
level is given in Appendix С 
Some cautionary remarks have to be made about the theoretical approach. First, the 
theorizing in chapters 3-S conceptualizes cognitive-motivational explorations of 
the interaction between a person (pupil) and his or her multi-level (educational) 
environment These explorations contain specific time-space elaborations of the third 
or interactional approach to motivational theorizing (cf. Heckhausen, 1980). How­
ever, the hypothesized (short-term) action-effect-affect sequence (see section 1.5.1) 
has not yet been checked directly. For this reason this interactional cyclus acted more 
as a postulate in the present study. It seems that research should also concentrate 
directly on this cyclus by increasing the number of moments of measurement (cf. 
Voeten, 1985). This may throw light on the question of whether it is better to 
conceptualize the cyclus as an affect-action-effect cyclus (cf. Zajonc, 1980), as a 
spiral, or that this conceptualization should be dependent on the actual situation in 
combination with the person's knowledge of and (former) experience in comparable 
situations. In this respect a link might be constructed between the interactional 
multi-level approach to cognitive-motivational theorizing and, for example, the 
(intra-)individual theorizing on motivation in section 1.2.1 (cf. Brugman & Веет, 
1986; Van den Bereken, 1986; Keller, 1979). 
Second, inherent in the pioneering character of the present study is that (situation-
specific) concepts had to be defined and operationalized for the first time. The present 
experience may refine future theorizing and operationalization procedures, which 
will facilitate a (more) accurate evaluation of the interactional multi-level approach. 
Third, it generally remains implicit that persons may have different perceptions for 
one or more person-specific or situation-specific reasons. This important problem 
requires (further) theoretical and research attention. 
Fourth, the variation in time scale and levels required different longitudinal research 
subdesigns within the framework of one multi-level design. The task of each sub-
design was to capture the hypothesized interaction as adequately as possible. It must 
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remain clear, however, that research results cannot prove but may only enhance the 
plausibility of the theorizing. 
The research results in chapters 3,4, and S reveal that correcting lower-level data for 
potential contamination by higher level influences (level confusion), makes a differ-
ence. Cronbach's opinion of the occurrence of false research conclusions (see 
section 1.2.2) is supported. It seems that uncorrected variables are more ambiguous 
than corrected variables. Moreover, the correction may produce insight into which 
higher level variables contaminate lower level variables (see chapters 3-5). 
Presenting both uncorrected and corrected research results could then be the best way 
to report such research. More attention should be paid to the theoretical aspects and 
consequences of contamination and correction, particularly because all research in 
education can be characterized as multi-level research (see section 1.4). 
A rather self-evident methodological conclusion is that the present research results 
need to be cross-validated (see the research proposal in Mooij, 1986b). In that case 
higher numbers of year groups and schools are indicated (Swanbom, 1978). Results 
of future comparable research will also contribute to a more complete evaluation of 
the interactional multi-level approach. 
6.5 Generalizability 
The study was aimed at research in Ito and, for a smaller part, in ito and mavo. 
Moreover, the sample of schools was not randomly drawn but selected instead on the 
basis of (expected) teaching-learning situation characteristics within one or more 
school subjects. An obvious conclusion about the generalizability is that the research 
results reported in this study reveal ongoing processes in the selected schools. In as far 
as the research results support or deviate from the multi-level theorizing in part two, 
the results can only partially verify or reject this theorizing. 
Nevertheless, it is of course important to check the degree to which the findings agree 
with research meant to be representative for lbo or for other secondary educational 
types. Some indications can be found. First, the results of the four school subject 
achievement tests at the beginning of the first school-year can be compared to results 
on the same tests by Ibo-pupils participating in a randomized cohort study. Data from 
this last study were analyzed by Tesser (1986). Because he worked with the raw 
sumscore of the three Dutch language tests and with the raw sumscore of the 
mathematics/arithmetic test, the comparison can be made only if the same procedure 
is followed. Tesser's data (1986, p. 65) were available for an approximately equal 
number of boys and girls from an Ibo-sample (n = 193); in the present study one out 
of five pupils is a girl (n = 860). 
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21.7 
23.0 
22.3 
9.1 
8.2 
8.7 
6.2 
6.1 
6.2 
4.3 
3.6 
4.0 
20.3 
23.3 
20.9 
8.9 
8.3 
8.8 
6.5 
5.8 
6.4 
4.4 
3.6 
4.3 
The means and standard deviations of the raw sumscores in both studies are given in 
Table 44. In this Table the respective means and standard deviations correspond 
closely. 
Table 44 - Means and sd's on school subject achievement tests in two studies 
Tesser. Mooi/. 
m sd m sd 
Dutch language 
boys 
girb 
together 
maih/arith 
boys 
girts 
together 
A second indication with respect to generalizability is found in other Dutch studies 
using structured observation of pupils' behaviour within classes. The study by Tomic 
(1985a, 1985b) of mathematics in 50 class-rooms in the second school-year of the 
two 'highest' Dutch secondary educational types (havo and vwo) revealed that about 
73% of the pupils is task oriented, while about 8% can be classified as being on-task 
procedural. These percentages agree rather well with those in Table 6 in the present 
study. The same can be said of comparable research results found by De Kuijer 
(1985) in special education. Furthermore, Tomic (1985a, 1985b) reported that 
almost all observed lessons were held without (much) internal differentiation. 
This information leads to the conclusion that there are positive indications about the 
generalizability of the research results to the Ibo-type and other educational types. 
Further research can clarify to which extent such generalizability is indeed present. 
6.6 Suggestions for educational practice 
The results of the study indicate two concrete points potentially relevant to reduce 
pupil problems in educational practice. 
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A firet suggestion is that the evaluation of a pupil's teaming achievement should be 
psychologically reinforcing, each mark a pupil gets should, for example, be based on 
the pupil's individual achievement and individual effort An estimation of a pupil's 
achievement based on group-, school-, district-, or country-wide norms could be done 
separately (if desired). The individual evaluation in the form of a satisfactory school 
subject mark may further each pupil's competence and achievement in a school 
subject (see section 42). It seems, however, that such an evaluation should be 
integrated within the development of adequate curricula (see below). 
Second, in chapter 3 the reseach results on relationships between the pupil level 
and the lesson group level highlight the role of teacher's management behaviour in 
influencing the academic on-task behaviour of pupils. Improvement of educational 
practice then seems to consist of improving management Howard and Jenkins 
(1970) and Medland and Vitale (1984) presented several concrete points on this 
topic. The most important points could be included in a teacher management training 
programme (cf. also Tomic, 1985b), the efifects of which should of course be subjected 
to research evaluation. 
Further thinking about possibilities to improve within-'school processes may be 
stimulated by the results of research on pupils' demotivation and achievement 
problems. Research on topics like absenteeism, low learning achievement, or poten-
tial dropout has mostly been done in the United States of America (see Goodyear, 
1974; Hunt & Jones, 1974; Schweisheimer & Walberg, 1976; Sheats & Dunkle-
berger, 1979; U.S. Department of Health, Education and Welfare, 1973). Usually, 
the results reported were slightly positive. The ways in which these effects were 
attained were neatly summarized by Kaplan and Luck (1977): 'The most direct has 
been to enforce compulsory attendance by increasing the number of truant officers 
and attendance teachers or through home-contact programs. Making the curriculum 
more attractive and meaningful to the student has been another tactic. This has been 
accomplished through increased flexibility and the institution of remedial, vocational, 
and work-study programs. Attempts have been made to improve the rapport among 
students, teachers, parents, and administrators. Guidance and counseling programs 
have helped students with psychological, vocational, and academic problems. Coor-
dinated efforts of school and public welfare authorities to break the cycle of public 
dependence and educational failure also have offered some promise. Finally, pro-
grams have been instituted to encourage dropouts to return to school' (p. 48). 
It has to be pointed out, however, that the above procedures were used with pupils 
who evidently showed problems or had already dropped out. A better approach may 
be found in giving more attention to possibilities to prevent problems. The advantages 
of the prevention approach are clear: it is more economical to prevent problems than 
to reduce them, and prevention may improve the educational process for all pupils 
(which is in accord with official educational goals: see section 1.1 ). I therefore decided 
to concentrate on this by means of an intervention (or manipulative) study. 
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In the manipulative study the teachers and staff of an Itoito school were split up into 
difTerent curriculum groups, in order to try to improve their everyday teaching-
learning processes. A trainer from the Dutch Association for Education of Teachers in 
Vocational Education (NGOLB) instructed the curriculum groups. A guidance group 
(also including the researcher) co-ordinated the activities and the external contacts. 
The study lasted from 1981-1984. A cohort design was used to evaluate the effects: 
see Appendix D. 
The research results indeed showed some of the hypothesized changes in lesson and 
school variables, which were ascribed to the curriculum development during the three 
intervention years. The pupil effects, however, point to a reduction of pupils' on-task 
behaviour during the lesson. This was contrary to expectation (see Appendix D). 
The results from the manipulative study suggest that curriculum development for Ito 
and ito should be small-scale, occur outside the teaching-learning situation, and 
consist of the cycle: development - implementation - research - modification or 
development - implementation - research - etcetera (cf. also Appelhof, 1984; Cree-
mers, 1985; Scheerens, 1985; Van Braggen, 1985; Wang et al., 1984). The products 
should be characterized by certain forms of individualization or internal differentia-
tion, be able to diagnose and reduce learning problems (by offering varying learning 
strategies), be attractive to pupils, be able to give them the feeling that they are 
competent in learning, and be easily applicable in or adapted to other teaching-
learning situations and schools (cf. also Bloom, 1984; Bonset et al., 1985; Dekker, 
Herfe, Terwel, & Van der Ploeg, 1985; Jansen Schoonhoven et al., 1986; Merrill, 
1983; Romiszowski, 1984). Realization of such curricula could result in a reduction 
of problems like being held back (Boekaerts, 1985b; Bos, 1984; Doornbos, 1969) and 
school conflicts and absenteeism (Mooij, 1985c), and in the stimulation of the 
learning achievement of relatively low-achieving pupils (Bloom, 1984; Van Ouden-
hoven, 1983). 
Since August 1985, the Dutch government has supported a project meant to encour-
age the within-school development of about 400 secondary schools. The goals of the 
development concentrate on: more individualization, more internal differentiation, 
more heterogeneous pupil groups, adjusting the curriculum contents and didactic 
methods, pupil counselling, and a more adequate school organization (see Landelijke 
Pedagogische Centra/Initiële Opleidingen, undated). This educational policy seems 
to be inspired also by the notable reduction in the number of pupik. The project is 
called: "Scholen in Ontwikkeling' (Developing schoob). About 26 of these schools 
are developing differentiated curriculum contents (Adviesgroep Projecten Eerste 
Fase Voortgezet Onderwijs, 1986) in a way comparable to the method used in 
Appendix D. 
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However, the above information raises questions about the pupil effects resulting 
from this policy. Curriculum development should be small-scale, occur outside the 
teaching-learning situation, and be strongly supported by external specialists (includ-
ing researchers). This seems most evident for educational types attended by low-
achieving pupils (see De Groot, 1981; Van Haenngen, 1977; Mooij, 1985d; Neu-
wahl, 1979,1981; Peng & Ashburn, 1978). 
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7 SUMMARY (SAMENVATTING) 
7.1 Summary 
INTERACTIONAL MULTI-LEVEL INVESTIGATION INTO PUPIL 
BEHAVIOUR, ACHIEVEMENT, COMPETENCE, AND ORIENTATION IN 
EDUCATIONAL SITUATIONS 
Achievement and motivational problems of pupils in secondary education were the 
starting points of this study. The problems seem to be influenced by both individual 
and environmental variables, which interact in complex processes. In school effects 
research the different levels present in the educational environment usually contami-
nate (level confusion), which obscures observation of the effects on the pupils. It 
seemed desirable to improve this situation by attempting an interactional multi-level 
approach. 'Interactional approach' here means concentrating on the longitudinal 
reciprocal influences between (characteristics of) a pupil and (characteristics of) his or 
her educational environment This educational environment can be regarded as a 
multi-level system. The interaction between pupil and educational environment can 
then be conceptualized in terms of various time-space processes. The goal of this study 
was therefore formulated as exploring theoretical aspects of an interactional multi-
level approach to pupil behaviour, achievement, competence, and orientation with 
respect to the pupil level, group level, and school level; and investigating relevant 
processes and effects in educational practice. 
It was decided to focus on junior vocational education (lbo), a type of secondary 
education for pupfls showing relatively low achievement from a cognitive point of 
view. In a nonmanipulative comparative study an attempt was made to realize an 
extreme-groups design, in which variation in the degree of internal differentiation in 
the teaching-learning situation was combined with variation or heterogeneity in 
cognitive achievement of pupils. 
A selection procedure resulted in 10 participating schools. The research concentrated 
on the school subjects Dutch language, mathematics/arithmetic, manual dexterity 
(and general techniques). In the school-year 1981-1982, all 860 pupils of the 39 
classes in the first school-year were included in the research, and in the school-year 
1982-1983 the same pupil cohort was investigated. In June 1985 the examination 
results of the pupils were collected. In almost all analyses lower-level data were 
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checked for potential contamination with higher-level data using a correction proce-
dure. Both uncorrected and corrected results were presented and discussed. 
In the theorizing a first interactional interlevel process concerned lesson characteris-
tics and a pupil's task behaviour during a lesson. It was hypothesized that higher 
degrees of teacher's management behaviour and internal differentiation would 
increase the pupils' academic on-task behaviour. 
To measure the variables a structured observation system was developed, which was 
used to observe 774 lessons in the four school subjects. In order of decreasing 
importance the following lesson variables positively influenced pupils' academic 
on-task behaviour teacher's management behaviour, written transmission of learning 
content, individual or subgroup organization of pupils, and a lower degree of internal 
differentiation. 
A following hypothesized interactional process during a school-year was elaborated 
in both level-specific and interlevel ways. At the pupil level an interactional process 
was hypothesized between, on the one hand, a pupil's school subject achievement, 
school subject competence, and school subject orientation and, on the other hand, the 
school subject marks obtained by the pupil during the school-year. This line of 
theorizing was made concrete in a tentative longitudinal interactional model. 
The hypothesized interactional pupil level process was supported by the data: 
achievement variables at the beginning of the school-year (having been held back in 
elementary education, and initial school subject achievement) influenced the school 
subject marks obtained during the school-year, while direct effects of school subject 
marks on school subject competence and school subject achievement at the end of the 
school-year were found. However, the direct effect of school subject marks on school 
subject orientation was negligible; instead of this some evidence was found for an 
indirect effect of school subject marks · through school subject competence - on 
school subject orientation (in Dutch language and mathematics/arithmetic). 
The interlevel elaboration can be seen as a complementary or rivalling line of 
theorizing to the pupQ level model. Variables characterizing a year group of pupils 
were supposed to interact with a pupfl's school subject achievement, school subject 
competence, and school subject orientation during the school-year. Two theoretical 
specifications were developed: one concerning intra-group comparison or frog pond 
processes, and the second one on Aptitude Treatment Interaction processes. 
Despite the effort to include variation on internal differentiation in the research, this 
was barely achieved in two of the school subjects (Dutch language and mathematics/ 
arithmetic). The attempt to incorporate variation in pupils' cognitive achievement 
succeeded: in the pupils' second school-year the year groups in schools 6-10 were 
more homogeneous in achievement in Dutch language and mathematics/arithmetic 
than in the first school-year.' 
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The interlevel analysis of variables characterizing the year groups and a pupil's school 
subject orientation, school subject competence, and school subject achievement 
provided no support for the hypothesized frog pond effects. 
With respect to Aptitude Treatment Interaction processes, school-year specific and 
school subject specific effects were found for year group variables on the dependency 
relationship between initial score and end-of-the-year score in a pupil's school subject 
orientation, competence, and achievement For example, in the first school-year the 
dependence on initial status in competence in Dutch language and manual dexterity 
was increased by a higher degree of internal differentiation (a year group treatment 
variable) and by a higher proportion of pupils held back in elementary education (a 
covariate); in mathematics/arithmetic the dependence on initial status in competence 
and achievement was increased by a higher degree of heterogeneity in initial 
achievement (a covariate); in Dutch language and mathematics/arithmetic the 
dependence on initial status in achievement was increased by a higher mean initial 
achievement (a covariate). 
In Dutch language the comparison between the (more) heterogeneous year groups in 
the first school-year and the (more) homogeneous year groups in the second school-
year showed the following. In the (more) heterogeneous year groups, the group 
composition variables at the beginning of the school-year (the covariates) were 
relatively important (25% to 35% of the variance explained), and with respect to each 
dependency one or two treatment variables were included. In the (more) homogene-
ous year groups of the second year only the dependency on initial status in orientation 
was important 
In mathematics/arithmetic the heterogeneity in initial achievement was relevant in the 
(more) heterogeneous first school-year, but not in the (more) homogeneous second 
school-year. In the first school-year only the dependency on initial achievement was 
important; in the second school-year all three dependency processes seemed to occur. 
In both school-years the covariates explained at least 24% of the variance in depen-
dency on initial status in competence and achievement. 
In manual dexterity the indications for interactional interlevel processes were not 
strong (except in competence, second school-year). 
Comparable to the foregoing, an interactional process on school behaviour, school 
achievement, school competence, and school orientation during a school-year and 
school career was theorized in level-specific and interlevel ways. At thepupil level an 
interactional process was hypothesized between school behaviour, school achieve-
ment, school competence, and school orientation on the one hand, and school marks 
on the other hand. The research results showed that higher school marks increased 
school competence and school achievement (moving up). In the first school-year an 
effect of school marks on school behaviour was found. Other kinds of variables seem 
relevant to school orientation, school behaviour (second school-year), and the exam-
ination result in the fourth school-year (school achievement). 
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In the theorizing on interlevel processes a school's educational co-operation was 
hypothesized to interact with and influence a pupil's school behaviour, school 
achievement, school competence, and school orientation during the school-year and 
school career. An adequate analysis of the interactional interlevel process was 
blocked by the low number of schools. Results of a simple analysis showed that, in the 
first school-year, the degree of educational co-operation and percentage of pupils 
leaving school were (negatively) related. 
In the conclusions attention was given to validity aspects and to theoretical conclu-
sions. An evaluation of the interactional multi-level approach underlined its relevance 
to the investigation of pupil behaviour, achievement, competence, and orientation in 
educational situations. Positive indications were found for the generalizability. 
The results of a manipulative study to improve teaching-learning processes were also 
included in suggestions for educational practice. These suggestions were the follow-
ing ones: evaluation of a pupil's learning achievement should be psychologically 
reinforcing and integrated within the development of adequate curricula; teachers 
should be supported very strongly in developing curricula; and improving teacher's 
management behaviour may increase the pupils' academic on-task behaviour. 
7.2 Samenvatting 
INTERACTIONEEL MULTI-NIVEAU ONDERZOEK VAN GEDRAG, PRES-
TATIE, BEKWAAMHEID EN GERICHTHEID VAN LEERLINGEN IN ON-
DERWUSSrrUATIES 
Prestatie- en motivatieproblemen van leerlingen in het voortgezet onderwijs vormden 
de aanleiding tot deze studie. De problemen lijken beïnvloed door zowel individuele 
als omgevingsvariabelen, die interacteren in complexe processen. In onderzoek naar 
schooleffecten contamineren de verschillende niveaus in de onderwijsomgeving vaak 
met elkaar (niveau-verwarring), waardoor effecten op de leerlingen niet helder zijn. 
Het leek wenselijk deze situatie te verbeteren door het beproeven van een 
interactionele multi-niveau benadering. Een 'interactionele benadering' wil hier 
zeggen een zich concentreren op de longitudinale wederzijdse beïnvloeding van 
(kenmerken van) een leerling en (kenmerken van) zijn of haar onderwijsomgeving. 
Deze onderwijsomgeving kan gezien worden als een multi-niveau systeem. De 
interactie tussen leerling en onderwijsomgeving kan dan geconceptualiseerd worden 
in termen van verschillende in tijden ruimte gesitueerde processen. Het doel van deze 
studie werd daarom geformuleerd als het exploreren van theoretische aspecten van 
een interactionele multi-niveau benadering van gedrag, prestatie, bekwaamheid en 
gerichtheid van leerlingen, waarbij drie niveaus worden onderscheiden: een leerling-
niveau, een groepsniveau, en een schoolniveau; en het onderzoeken van relevante 
processen en effecten in de onderwijspraktijk. 
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Besloten werd de aandacht met name te richten op het lager beroepsonderwijs (lbo), 
een voortgezet onderwijstype dat bezocht wordt door leerlingen die relatief laag 
presteren in cognitief opzicht. In een nonmanipulatief vergelijkend onderzoek werd 
geprobeerd een extreme-groups design te realiseren, waarin variatie in de mate van 
interne differentiatie in de onderwijsleersituatie gecombineerd werd met variatie of 
heterogeniteit in cognitieve prestatie van de leerlingen. 
Een selectie-procedure resulteerde in 10 deelnemende scholen. Het onderzoek werd 
met name gericht op de schoolvakken Nederlands, wiskunde/rekenen, handvaardig-
heid (en algemene technieken). In het schooljaar 1981-1982 werden alle 860 
leerlingen van de 39 klassen in het eerste schooljaar in het onderzoek betrokken, en in 
het schooljaar 1982-1983 werd hetzelfde leerlingencohort onderzocht. In juni 1985 
werden de examenresultaten van de leerlingen verzameld. In bijna alle uitgevoerde 
analyses werden data van een lager niveau door middel van een correctie-procedure 
gecontroleerd op mogelijke contaminatie met gegevens van hogere niveaus. Zowel de 
ongecorrigeerde als de gecorrigeerde resultaten werden gepresenteerd en bedis-
cussieerd. 
Een eerste interactioneel interniveau proces dat werd verondersteld, betrof lesken-
merken en het taakgedrag van een leerling tijdens een les. Gehypothetiseerd werd dat 
een grotere mate van managementgedrag van de leerkracht en van interne 
differentiatie het inhoudelijk taakgericht gedrag van de leerlingen zou doen 
toenemen. 
Om de variabelen te meten werd een gestructureerd observatiesysteem ontwikkeld, 
dat gebruikt werd om 774 lessen in de vier schoolvakken te observeren. De 
lesvariabelen die het inhoudelijk taakgericht gedrag van leerlingen positief beïn-
vloedden, waren in volgorde van afnemende belangrijkheid: het managementgedrag 
van de leerkracht, schriftelijke overdracht van de leerinhoud, individuele of 
subgroepsgewijze organisatie van leerlingen en een mindere mate van interne 
differentiatie. 
Een volgeüd interactioneel proces, dat verondersteld werd tijdens een schooljaar 
plaats te vinden, werd zowel niveau-specifiek als op een intemiveau wijze uitgewerkt 
Op het leerlingniveau werd een interactioneel proces gehypothetiseerd tussen 
enerzijds de schoolvakprestatie, schoolvakbekwaamheid, en schoolvakgerichtheid 
van een leerling en, anderzijds, zijn of haar schoolvakcijfers die gedurende het 
schooljaar verkregen werden. De theorie werd vorm gegeven in een tentatief 
longitudinaal interactioneel model. 
Het gehypothetiseerd interactioneel proces op het leerlingniveau werd gesteund door 
de data: prestatie-variabelen aan het begin van het schooljaar (blijven zitten in het 
lager onderwijs, en initiële schoolvakprestatie) beïnvloedden de tijdens het schooljaar 
verkregen schoolvakcijfers, terwijl er directe effecten van schoolvakcijfers op 
schoolvakbekwaamheid en schoolvakprestatie aan het einde van het schooljaar 
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werden gevonden. Het directe effect van schoolvakcijfers op schoolvakgerichtheid 
was echter verwaarloosbaar; in plaats hiervan werd er enige evidentie gevonden voor 
een indirect effect van schoolvakcijfers - via schoolvakbekwaamheid - op school-
vakgerichtheid (in Nederlands en wiskunde/rekenen). 
De intemiveau uitwerking kan beschouwd worden als een complementaire of 
rivaliserende theorie ten opzichte van het model, waarbij het om processen op het 
leerlingniveau gaat. Variabelen kenmerkend voor een jaargroep leerlingen werden 
verondersteld tijdens het schooljaar te interacteren met de schoolvakprestatie, 
schoolvakbekwaamheid, en schoolvakgerichtheid van een leerling. Twee theore-
tische specificaties werden ontwikkeld: één met betrekking tot binnen-groeps 
vergelijking of frog pond processen, en één betreffende Aptitude Treatment 
Interaction processen. 
Ondanks de inspanning die verricht is om variatie in interne differentiatie in het 
onderzoek op te nemen, kon dit nauwelijks worden gerealiseerd in twee van de 
schoolvakken (Nederlands en wiskunde/rekenen). De poging om variatie in 
cognitieve prestatie van de leerlingen in het onderzoek te betrekken, was succesvol: in 
het tweede schooljaar van de leerlingen waren de jaargroepen in de scholen 6-10 méér 
homogeen wat betreft prestatie in Nederlands en wiskunde/rekenen, dan in het eerste 
schooljaar. 
De intemiveau analyse van variabelen die de jaargroepen kenmerken, en de 
schoolvakgerichtheid, schoolvakbekwaamheid en schoolvakprestatie van een leer-
ling, resulteerde niet in ondersteuning voor de gehypothetiseerde frog pond effecten. 
Met betrekking tot de Aptitude Treatment Interaction processen werden schooljaar-
en schoolvakspecifieke effecten van jaargroepvariabelen gevonden op de afhanke-
lijkheidsrelatie tussen initiële score en eindscore in schoolvakgerichtheid, bekwaam-
heid en prestatie van een leerling. Bijvoorbeeld: in het eerste schooljaar werd de 
afhankelijkheid van initiële status in bekwaamheid in Nederlands en handvaardig-
heid vergroot door een grotere mate van interne differentiatie (een jaargroep 
treatment variable) en door een grotere proportie van zittenblijvers in de lagere school 
(een covariaat); in wiskunde/rekenen werd de afhankelijkheid van initiële status in 
bekwaamheid en prestatie vergroot door een grotere mate van heterogeniteit in 
initiële prestatie (een covariaat); in Nederlands en wiskunde/rekenen werd de 
afhankelijkheid van initiële status in prestatie vergroot door een hogere gemiddelde 
beginprestatie (een covariaat). 
In het vak Nederlands toonde de vergelijking tussen de (meer) heterogene 
jaargroepen in het eerste schooljaar en de (meer) homogene jaargroepen in het 
tweede schooljaar het volgende. In de (meer) heterogene jaargroepen waren de 
variabelen omtrent de groepssamenstelling aan het begin van het schooljaar (de 
covariaten) relatief belangrijk (25% tot 35% van de verklaarde variantie), en ten 
aanzien van elke afhankelijkheid werden één of twee treatment-variabelen opge-
nomen. In de (meer) homogene jaargroepen van het tweede jaar was alleen de 
afhankelijkheid van initiële status in gerichtheid van belang. 
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In wiskunde/rekenen was de heterogeniteit in beginprestatie relevant in het (meer) 
heterogene eerste schooljaar, maar niet in het (meer) homogene tweede schooljaar. In 
het eerste schooljaar was slechts de afhankelijkheid van initiële prestatie van belang; 
in het tweede schooljaar leken alle drie afhankelijkheidsprocessen te gebeuren. In 
beide schooljaren verklaarden de covariaten tenminste 24% van de variantie in 
afhankelijkheid van initiële status in bekwaamheid en prestatie. 
In handvaardigheid waren de indicaties voor interactionele intemiveau-processen 
niet sterk (behalve in bekwaamheid, tweede schooljaar). 
Evenzo werd een interactioneel proces betreffende schoolgedrag, schoolprestatie, 
schoolbekwaamheid, en schoolgerichtheid tijdens een schooljaar en schoolloopbaan 
op een niveau-specifieke én een intemiveau wijze theoretisch aan de orde gesteld. Op 
het leerlingniveau werd een interactioneel proces gehypothetiseerd tussen enerzijds 
schoolgedrag, schoolprestatie, schoolbekwaamheid en schoolgerichtheid, en ander-
zijds schoolcijfers. De onderzoeksresultaten toonden dat hogere schoolcijfers de 
schoolbekwaamheid en schoolprestatie (overgang naar de volgende klas) verhoog-
den. In het eerste schooljaar werd een effect van schoolcijfers op schoolgedrag 
gevonden. Andere soorten variabelen lijken relevant voor de schoolgerichtheid, het 
schoolgedrag (tweede schooljaar) en het examenresultaat in het vierde schooljaar 
(schoolprestatie). 
Bij het theoretiseren over intemiveau processen werd verondersteld dat de onderwijs-
samenwerking van een school interacteert met en invloed heeft op het schoolgedrag, 
de schoolprestatie, schoolbekwaamheid en schoolgerichtheid tijdens het schooljaar 
en de schoolloopbaan van een leerling. Een adequate analyse van het interactioneel 
interniveau proces werd verhinderd door het kleine aantal scholen. Resultaten van 
een eenvoudige analyse toonden dat er, in het eerste schooljaar, een (negatieve) 
samenhang bestond tussen de onderwijssamenwerking van een school en het 
percentage leerlingen dat de school verliet 
In de conclusies werd aandacht besteed aan validiteitsaspecten en aan theoretische 
conclusies. Een evaluatie van de interactionele multi-niveau benadering onder-
streepte de relevantie hiervan in onderzoek van gedrag, prestatie, bekwaamheid en 
gerichtheid van leerlingen in onderwijssituaties. Positieve indicaties werden gevonden 
omtrent de generaliseerbaarheid. 
Ook resultaten van een manipulatief onderzoek naar het verbeteren van onderwijs-
leerprocessen werden opgenomen in suggesties voor de onderwijspraktijk. Deze 
suggesties waren: de evaluatie van de leerprestatie van een leerling zou psychologisch 
belonend moeten zijn en geïntegreerd in de ontwikkeling van adequate curricula; 
leerkrachten zouden zeer sterk ondersteund moeten worden bij het ontwikkelen van 
curricula; en het bevorderen van het managementgedrag van de leerkracht zou het 
inhoudelijk taakgericht gedrag van de leerlingen kunnen vergroten. 
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FOOTNOTES 
1) See Doneman, 1978; Groen and Smit, 1971; Hopman, 1978; Lippens, 1976; 
Mesman and Jong, 1976; Kuiper and Schuurman, 1981; Schuurman, 1982, 
1984; Schuurman, Dorreman, and Kuiper, 1980. 
2) 'Dropping out' is sometimes used to indicate withdrawal from an educational 
type without a diploma (Hermans, 1979, 1981; Mesman & Jong, 1976). This 
use is ambiguous because it can be interpreted as leaving education altogether, or 
as switching upwards or downwards to another educational type (see also Van 
Rossum, 1976). Moreover, switching upwards means 'doing very well' and 
refers to the opposite of switching downwards. 
3) In the Netherlands comparative evaluation has been problematic for a long time. 
As early as 1920 Bolkestein wrote about this kind of evaluation: moving up 
pupils indicates nothing about their 'capacities' (see Brouwer, 1951). In 1928 
Kohnstamm (Kohnstamm, 1963) noticed that teachers evaluated the pupils' 
work by comparing their results in five or more groups (p. 420). His opinion was 
that a lot of didactic pedagogic faults were made by using this relative standard. 
4) See De Corte, 1979; Cronbach and Snow, 1977; Haertel, Walberg, and Wein-
stein, 1983; Hunt, 1975,1979; De Klerk, 1979,1980; De Klerk, Lodewijks, and 
Van der Schoot, 1978; Snow, 1978; Snow and Lohman, 1984; Verhoeven, 
1985. 
5) See Aitkin and Longford, 1986; Beim et al., 1972; Hermans, 1978; Karabel and 
Halsey, 1978; Van Kemenade, 1981c; McPartland and Karweit, 1979; Mooij, 
1984a, 1984b; Oosthoek, 1985; Rist, 1970; Sharp and Green, 1978; Wesselingh, 
1978. 
6) See Boyd and Weisen, 1979; Cronbach, 1983; Van den Eeden, De Graaf, 
Hüttner, Mooij, and Oosthoek, 1982; Van den Eeden and Hüttner, 1982; 
Eirmbter, 1979; Glick, 1980; Hummell, 1972; Lazarsfeld and Menzel, 1970. 
7) For theoretical articles, see Harter, 1978,1981 a, 1981 b, 1982b, and for research 
reports Harter, 1974,1975a, 1975b, 1979,1980, 1982a, and Harter and Zigler, 
1974. 
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8) See also Alwin, 1976; Alwin and Otto, 1977; Averch, Carroll, Donaldson, 
Kiesling, and Pincus, 1972; Cronbach and Snow, 1977; Goldstein, 1979; Mag­
nussen, 1981; Magnussen and Allen, 1983b; Tinto, 1975; Visser, 1985; Webb, 
1980. 
9) See Andries and Vogels, 1979, 1981; Genemans, Hiisken, and Leermakers, 
1980; Glebbeek and Mensen, 1979; De Groot and Nauta, 1980; Kuiper and 
Schuurman, 1981;Mooij, 1980d; Schuurman, 1982,1984; Stoel, 1980a, 1980b; 
Stroink and Andries, 1977. 
10) In other studies in the same project, teacher's effectiveness was shown to be 
related to teacher's beliefs about teaching (Clements, 1980) and to student 
accountability (Worsham & Evertson, 1980). Moreover, Evertson (1980) pre­
sented evidence about the achievement-stimulating effects of varying instruc­
tional activities with low-ability students. Evertson et al. ( 1981 ) concentrated on 
the effects of class heterogeneity. 
11 ) An illustration can be found in research reported by Groen (1967). When pupils 
in a certain school were selected by a standard test, only near-zero Pearson 
correlations were found between the marks in different school subjects and 
scores on behaviour/neatness. Two years later pupils were selected on the basis 
of the advice given by the school's headmaster. In this situation the correlations 
between marks and behaviour/neatness were positive (.38 to .45, η = 239) (p. 
169-171). 
12) See Jöreskog, 1973, 1979,1982; Jöreskog and Sörbom, 1976, 1977; Sörbom, 
1975, 1976, 1977,1982. 
13) With respect to inssc this is immediately clear. Inssor and inssc were measured at 
the same time. Inssach was measured two weeks earlier than inssor and inssc, so 
it is not possible to place inssach 'later' than inssor and inssc. 
14) See Van den Eeden, 1984, 1986; Van den Eeden and Saris, 1984; De Graaf, 
1984; Kreft and De Leeuw, 1986; De Leeuw and Kreft, 1986; De Leeuw, 
1986b; Masong, Wong, and Entwisle, 1983; Mooij, in press. 
15) Longford's variance component analysis programme (cf. Aitkin & Longford, 
1986) was not yet available when the data were analyzed. 
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APPENDIX A 
LESSON GROUP, YEAR GROUP, AND CLASS 
The observation of lessons led to the distinction of three kinds of pupil groups: lesson 
group, year group, and class. A lesson group is defined as an officially registered, 
school subject specific group of pupils, observed at least once during a school-year. A 
year group is defined as an officially registered, school subject specific group of pupils, 
remaining (about) the same throughout a school-year. A class is defined as an 
officially registered group of pupils, usually meant to remain (about) the same 
throughout a school-year. A class may be split up into different year groups during a 
school-year, whereas one or more of those year groups may change in the course of a 
school-year and therefore split up into different lesson groups. 
Information on these pupil groups and the consequences of this distinction within the 
first two school-years is given in this Appendix, Tables A. 1 to A.7. In each Table the 
following information is presented: 
1. school number; 
2. pupil group number with respect to the lesson group as observation unit; 
3. number of lessons observed in each lesson group; 
4. characterization of these lessons in terms of a categorized internal differentiation 
assessment: no differentiation or yearly grading system (yg), differentiated learning 
content (dl), basis-enrichment system (be), and project education (pe): see section 
3.3.2; 
5. pupil group number with respect to the year group as observation unit; 
6. characterization of each year group with the aid of results from a teacher's 
questionnaire (see section 4.3.2.3) on four evaluation modes of pupils' learning 
achievement: group comparative (evcomp), normative (evnorm), individual 
comparison (evinc), and individual effort (even). 
The information on the school subjects Dutch language and mathematics/arithmetic 
in thefirstschool-year'is given in Tables A.l and A.2. In these Tables the specification 
of pupils into groups is identical in both school subjects and also identical to the 
(administrative) classes of the pupils. The numbers of lessons observed are spread 
rather equally over the respective groups. The internal differentiation results reveal 
that only some of the observed lessons in Dutch language and mathematics/arith-
metic show a kind of internal differentiation. Moreover, the internal differentiation 
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scores are not limited to schools 6-10 but are spread over the various schools. The 
evaluation of learning achievement is done differently in schools and year groups, but 
in mathematics/arithmetic in particular this evaluation may be identical in all first 
year groups in a specific school. 
In manual dexterity in the first school-year the administrative classes in school 7 were 
split into sex-specific groups. Therefore, in this school six groups were involved in the 
structured observation procedure: see Table A.3. In this school subject, differentiation 
according to learning content occurred frequently in the first school-year. 
In the second school-year the comparable information is more complicated. Gen-
erally, classes in the second school-year were not identical to those in the first school-
year. Moreover, particularly in schools 6-10, classes were divided into school subject 
specific groups. 
The first school subject in the second school-year is Dutch language. A complication 
in this school subject is that, in school 7, in 3 of the 4 classes the group composition 
was changed at Christmas 1982. When observed lessons are analyzed for their effects 
on a pupil's task behaviour during the lesson this does not matter the three classes 
become six lesson groups (three before Christmas and three after Christmas). 
Therefore, the number of lesson groups here is 44: see Table A.4 in this Appendix. 
With respect to the analysis of effects of year group variables (e.g. the evaluation of 
learning achievement) on a pupil's school subject achievement during the school-
year, this change 'breaks' the school-year process. Because it is not clear to which 
extent group variables before or after Christmas are relevant in the hypothesized 
interlevel process, the only solution is to remove relevant groups. This reduces the 
number of year groups to 38: see Table A.4. 
In mathematics/arithmetic pupils in schools 7-10 were grouped homogeneously at the 
beginning of the second school-year. Other specifics are that in school 7 the grouping 
of pupils was changed at Christmas, whereas the number of groups in school 8 was 
five (instead of four). This results in 46 groups for lesson analyses and 38 groups (in 
nine schools) for school-year analyses: see the information in Table A.5. 
In the second school-year manual dexterity was not taught in schools 2 and 3. 
Regrettably, the observation sheets for 3 of the 5 lesson groups in school 6 were lost. 
In school 7 the sex-specific groups were changed at Christmas. In school 8 the 
composition of groups was the same as in mathematics/arithmetic, but in schools 9 
and 10 this composition was identical to that in Dutch language. The end result is that 
there are 32 manual dexterity groups in the lesson analyses, and 28 groups in the 
school-year analyses: see Table A.6. At two of the schools teachers did not co-operate 
in providing the required information about their use of evaluation criteria of learning 
achievement. 
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With respect to general techniques the lesson groups were identical to those in Dutch 
language in all schools but school 6. In school 6 a rotating system was used, which 
caused lesson groups to change every six weeks. In this school, data were gathered on 
10 different groups of pupils; across all schools structured observation was done in 48 
lesson groups: see Table A.7 in this Appendix. Because there are no pupil data on 
school subject orientation, competence, and achievement during the school-year, 
subsequent analyses need to be done only with respect to lesson groups. 
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Table A.l - School subject specific pupil groups (first school-year, Dutch language) 
school 
, 
2 
3 
4 
S 
6 
7 
8 
9 
10 
tasan group 
number 
, 
2 
3 
4 
5 
« 
7 
8 
9 
10 
II 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
number of 
lessons 
observed 
96 
miental 
η 
1 
1 
I 
3 
1 
2 
86 
diff* 
(0 
0 
0 
0 
0 
| 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
1 
0 
10 
year 
group 
number 
, 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
evatoaaon 
ev-
œmf 
1 
1 
1 
0 
1 
I 
1 
1 
1 
ι 
1 
1 
1 
1 
0 
1 
0 
0 
0 
1 
0 
0 
0 
1 
1 
1 
0 
1 
1 
1 
I 
1 
1 
1 
0 
0 
0 
I 
69Ï 
ev-
попт 
0 
0 
0 
ι 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
1 
1 
1 
1 
54Ï 
ev-
inc 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
1 
1 
0 
0 
1 
0 
0 
1 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
24* 
ev-
eff 
, 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
44? 
УІ = yearly griding system, dl = difTcnniuied lammg сопим. 
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Table Α. 2 · School subject specific pupil groups (first school-year, math/arith) 
school laxm group mmbtrof inumaldiff* fear паЬшвоп 
number tenons group 
oòsentd yj (H ht number cv- ev- ev- ev-
оошр ноля ine eff 
1 
2 
3 
4 
S 
6 
7 
8 · 
9 
10 
1 2 
2 2 
3 2 
4 2 
J 2 
6 2 
7 3 
8 2 
9 3 
10 2 
11 1 
12 2 
13 3 
14 4 
IS 2 
16 Э 
17 3 
18 3 
19 2 
20 3 
21 3 
22 2 
23 3 
24 4 
23 2 
26 2 
27 4 
28 3 
29 2 
30 2 
31 2 
32 3 
33 2 
34 3 
3S 3 
36 3 
37 4 
38 2 
39 3 
2 0 
1 1 
2 0 
2 0 
2 0 
2 0 
3 0 
1 0 
3 0 
1 0 
1 0 
2 0 
3 0 
2 2 
1 1 
3 0 
1 2 
0 3 ^  
2 0 
3 0 
3 0 
2 0 
3 0 
4 0 
2 0 
2 0 
4 0 
3 0 
2 0 
2 0 
2 0 
3 0 
2 0 
3 0 
3 0 
3 0 
4 0 
2 0 
3 0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
13 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
1 0 0 
1 
0 
0 
0 
0 
0 
1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 0 0 
1 0 0 
-
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
-
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
I 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
| 
1 
1 
1 
100 89 9 2 42» 92% 3« 21% 
yf = yariy gnduif syaem; Л = diBeetmiied Icamioj coolem; be = buis-cnncbmcal system. 
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Table А.З - School subject specific pupil groups (first school-year, manual dexterity) 
rhnol 
, 
2 
3 
4 
5 
6 
7 
8 
9 
IO 
tasongmup 
number 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
r 28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
tuunberof 
lessons 
observed 
96 
iiaemaldiff. 
УІ 
1 
0 
0 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
28 
dl 
2 
3 
2 
2 
2 
1 
1 
2 
2 
3 
2 
2 
3 
3 
2 
1 
2 
1 
0 
1 
3 
1 
0 
1 
0 
2 
2 
0 
1 
1 
0 
0 
0 
0 
0 
0 
1 
2 
2 
2 
1 
56 
1 
be 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
2 
2 
2 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
9 
pe 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
rear 
group 
number 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
«о/шлоя 
ev-
oom| 
0 
0 
0 
0 
0 
0 
0 
-
0 
0 
0 
0 
1 
0 
0 
0 
65% 
ev-
norm 
0 
0 
1 
1 
0 
0 
0 
1 
1 
1 
1 
1 
' 
-
0 
0 
0 
0 
0 
0 
0 
0 
68% 
ev-
UIC 
1 
1 
1 
' 
0 
0 
0 
0 
0 
0 
0 
0 
0 
-
1 
1 
1 
1 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
' 
55% 
ev-
eff 
1 
1 
I 
1 
0 
0 
0 
0 
0 
0 
| 
1 
1 
-
85% 
y| - yearly grading system, dl = diflerenoaied learning coment; be = baso-etmchmem system, pe = projea education 
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Table A.4 - School subject specific pupil groups (second school-year, Dutch 
language) 
school 
number 
mmberof 
lessons 
uuemaldifl* 
УІ d 
year evaluanon 
group 
іштЬег cv- ev- ev· ev-
comp norm ine eff 
10 
I 
2 
3 
4 
5 
б 
7 
8 
9 
10 
11 
12 
13 
14 
13 
16 
17 
18 
19 
20 
21 
22 
23 
24 
23 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
1 
2 
3 
4 
5 
6 
7 
8 
9 
IO 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
1 0 1 1 
1 0 0 1 
1 0 0 0 
1 0 0 1 
0 0 0 
1 0 I 
0 0 
1 0 I 
I 0 I 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
I 
1 
1 
1 
0 
0 
0 
0 
. 
. 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
. 
. 
1 
1 
| 
1 
1 
1 
0 
0 
1 
0 
. 
. 
1 
0 
123 . 96 27 69% 64* 17% 47% 
yg = yearly grading system, dl = diflaenoiied learning content 
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Table A.5 - School subject specific pupil groups (second school-year, math/arith) 
«hooi lesson group 
number 
number of 
lessons 
tntemddiff* 
УІ dl be 
year evaiuanon 
group 
number rv- ev- cv-
oomp oonn ine 
I 
2 
3 
4 
S 
6 
7 
8 
9 
IO 
I 2 
2 2 
3 3 
4 3 
J 3 
6 4 
7 3 
» I 
9 3 
10 3 
I I 4 
12 3 
13 2 
14 1 
15 2 
16 3 
17 4 
18 3 
19 2 
20 3 
21 3 
22 3 
23 Í 
24 2 
23 2 
26 3 
27 3 
28 1 
29 2 
30 2 
31 1 
32 4 
33 3 
34 3 
35 3 
36 3 
37 3 
38 3 
39 3 
40 3 
41 S 
42 3 
43 3 
44 I 
45 7 
46 S 
133 
'η = yeuly gradini system, dl = diffoemuled letmui 
2 0 
2 0 
2 1 
2 1 
2 1 
3 0 
2 1 
ι α 
2 0 
1 0 
3 0 
3 0 
2 0 
1 0 
2 0 
3 0 
4 0 
3 0 
2 0 
3 0 
3 0 
3 0 
5 0 
2 0 
2 0 
3 0 
3 0 
3 0 
3 0 
3 0 
3 0 
3 0 
5 0 
3 0 
3 0 
1 0 
7 0 
5 0 
124 4 
0 
0 
0 
0 
0 
1 
0 
0 
1 
2 
I 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
s 
g contenu be = Ьш&еппсішкш 
1 
2 
3 
4 
s 
6 
7 
8 
9 
IO 
ч 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
system. 
1 
1 
I 
0 
0 
1 
1 
1 
1 
1 
1 
0 
0 
I 
1 
1 
0 
0 
| 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
34» 
0 
1 
0 
. 
. 
• 
1 
. 
1 
0 
0 
88« 
1 
0 
0 
0 
0 
. 
. 
. 
0 
0 
0 
, 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
17» 
1 
1 
0 
0 
0 
. 
• 
-
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
| 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
14% 
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Table А.6 - School subject specific pupil groups (second school-year, manual 
dexterity) 
school 
, 
4 
5 
6 
7 
8 
9 
10 
lesson ¡тир 
яитоег 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
23 
26 
27 
28 
29 
30 
31 
32 
nmbtrof 
lasov 
dutntd 
to 
uutrnoi 
η 
0 
1 
I 
0 
0 
2 
0 
0 
0 
0 
0 
0 
2 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
1 
2 
0 
0 
0 
0 
13 
(bff 
d 
/eer 
gmiif 
number 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
tvaluuwn 
ev-
oomp 
1 
0 
0 
I 
• 
1 
| 
. 
I 
1 
1 
0 
1 
0 
. 
0 
0 
0 
0 
-
53% 
cv-
oom 
I 
0 
0 
0 
-
0 
0 
0 
0 
0 
1 
0 
1 
1 
47% 
ev. 
ine 
1 
1 
1 
1 
0 
, 
I 
1 
1 
0 
0 
0 
0 
0 
. 
0 
0 
0 
0 
-
44% 
ev-
eff 
100% 
ly% = yariy gndini sysan; dl = diffatnuued leaniinf content. 
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Table A.7 - School subject specific pupil groups (second school-year, general 
techniques) 
school lasongmup 
number 
number of 
lenoni 
tornii ώβ.* 
УІ 
жЫкА tesson 
group 
number 
number о/ 
lessons 
observed 
uuema/diff0 
1 
2 
3 
4 
5 
6 
7 
8 
» 
10 
11 
12 
13 
M 
IS 
3 
4 
3 
4 
4 
3 
2 
3 
3 
3 
4 
5 
6 
6 
6 
2 
2 
1 
1 
0 
0 
0 
0 
0 
3 
1 
2 
2 
3 
4 
1 
2 
2 
3 
4 
3 
2 
3 
3 
0 
3 
3 
4 
3 
2 
17 
IS 
19 
20 
21 
Ώ 
23 
24 
23 
26 
27 
28 
29 
30 
3 
6 
6 
7 
1 
2 
I 
I 
1 
1 
2 
1 
I 
1 
2 
5 
5 
S 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
2 
1 
2 
1 
1 
1 
1 
2 
I 
I 
1 
10 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
43 
46 
47 
48 
1 
1 
2 
1 
1 
3 
2 
2 
3 
4 
3 
3 
2 
3 
3 
3 
3 
1 
0 
1 
0 
0 
3 
2 
2 
1 
4 
3 
3 
2 
3 
3 
3 
3 
0 
1 
1 
1 
1 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
146 69 
yi = yarìy gliding system, dl = diBeaiuated laniing oontenl. 
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Со агшпсе matrix (Dutch language) 
П ^ 
Yl Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 Y l l Y12 YI3 Y14 Y15 Y16 Y17 X I X2 X3 
Yl 4301 
Y2 0062 0566 
Y3 0016 0159 OSOO 
Y4 -0078 0245 0301 0 848 
Y5 0061 0054 0036 0082 0508 
Y6 0155 0053 0 0 0051 0306 0648 
Y7 -0046 0062 0 0 % 0126 0191 0228 0590 
Y8 0512 0046 0035 0004 0028 0042 0024 0958 
Y9 0566 0116 0103 0041 0058 0101 0076 0612 1092 
ΥΙΟ 0514 0118 0051 ООП 0054 0081 0038 0572 0717 1075 
> 
о 
η 
M 
ел 
i 
to 
к» 
о 
UI 
ΥΠ 1665 0050 0007 ООП 0 0 % 0124-0012 0457 0528 0456 3779 
ΥΙ2 0023 0131 0141 0159 0027 0020 0058 0035 0048 0051 0068 0472 
Υ13 -0009 0 122 0213 0204 0054 0010 0081 0053 0063 0040 0016 0238 0558 
ΥΙ4 -0007 0140 0206 0320 0074 0029 0118 0006 0069 0020 0002 0254 0307 0 7 % 
ΥΙ5 0252 0059 0050 0042 0109 0147 0123 0194 0321 0267 0201 0063 0064 0054 0483 
ΥΙ6 0329 0057 0073 0051 0128 0 1% 0150 0277 0395 0303 0231 0052 0077 0069 0369 0627 
Υ17 0195 0056 0050 0077 0082 0115 0168 0198 0325 0250 0248 0072 0072 0120 0241 0309 0551 
XI -0124 0003 0012 0000-0016-0 032 0018-0 076-0085-0103 -0067 ООП 0005-0008-0022-0050-0004 0236 
Х2 0060 -0027 -0030-0075 -0 047-0022 -0 021 0084 0103 0 140 0065 0019 0016-0 124 0016 0021 0057 0023 1348 
ХЗ -0033 -0017 -0005 -0016 -0003 0004 0005 -0028 -0010 -0027 -0026 0010 0008 -0007 -0008 -0001 -0001 0013 -0006 0134 
Dcterminanl = 0787134LM)5 
2 
Covariance matrix (mathematics/arithmetic) 
Yl Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 ΥΙΟ ΥΠ YI2 Y13 Y14 Y15 Y16 Y17 XI X2 X3 
Yl 8.180 
Y2 -0.123 0.573 
Y3 -0.214 0.283 0.573 
Y4 -0.132 0.308 0.337 0.824 
Y5 0.342 0.097 0.120 0.189 0.663 
Y6 0.389 0.124 0.120 0.215 0.389 0.704 
Y7 0.318 0.106 0.143 0.251 0.316 0.358 0.594 
Y8 0.981 -0.003 -0.037 0.068 0.091 0.093 0.121 1.613 
Y9 1.104 0.015 -0.040 0.115 0.143 0.150 0.129 1.086 1.902 
Y10 1.301 0.070 0.014 0.130 0.216 0.185 0.115 0.947 1.195 1.669 
Yll 4.877-0.058-0.248-0.125 0.348 0.370 0.316 1.330 1.417 1.548 7.590 
Y12 0.021 0.131 0.146 0.192 0.042 0.055 0.089 0.129 0.167 0.155 0.048 0.531 
Y13 -0.069 0.139 0.167 0.216 0.085 0.100 0.111 0.142 0.212 0.208 0.010 0.326 0.567 
Y14 -0.003 0.112 0.134 0.244 0.0% 0.117 0.122 0.218 0.300 0.299 0.090 0.352 0.358 0.778 
Y15 0.535 0.071 0.053 0.128 0.200 0.210 0.188 0.380 0.557 0.451 0.620 0.152 0.195 0.212 0.650 
Y16 0.538 0.055 0.041 0.119 0.207 0.241 0.200 0.400 0.564 0.436 0.649 0.154 0.200 0.226 0.490 0.717 
Y17 0.477 0.044 0.041 0.117 0.184 0.181 0.209 0.347 0.492 0.410 0.521 0.168 0.1% 0.277 0.429 0.439 0.669 
XI -0.205 0.025 0.032 -0.002 -0.038 -0.017 0.011 -0.126 -0.104 -0.093 -0.244 0.009 0.012 -0.003 -0.020 -0.002 -0.010 0.242 
X2 0.235 -0.029 -0.080 -0.098 -0.022 -0.043 0.001 0.109 0.057 0.091 0.172 -0.035 0.011 -0.035 0.037 0.037 0.084 0.015 1.334 
X3 0.074 -0.004 -0.005 0.004 0.012 0.020 0.021 -0.007 0.039 0.019 0.080 0.007 0.012 0.018 0.031 0.027 0.036 0.020 -0.000 0.144 
Dcierminanl = 0.637787D-04 
APPENDIX С 
OTHER EDUCATIONAL SYSTEM LEVELS RELEVANT TO PUPIL 
BEHAVIOUR, ACHIEVEMENT, COMPETENCE, AND ORIENTATION 
In this Appendix the potential relevance of some variables at the district level and the 
educational system level to pupil behaviour, achievement, competence, and orienta­
tion will be identified and discussed (cf. Figure 1 in section 1.4). 
C.l The district level 
A district or region can be characterized for example by educational, demographic, 
geographical, and economic variables. These variables will be related to each other 
and changing the district boundaries will change these relationships (cf. also Glick, 
1980). An example of district boundaries on the basis of an educational criterion is 
taking the district of a secondary school inspector as the unit of theorizing. If these 
inspectors vary in the way they supervise or stimulate schools, they will also 
differentially influence the school's educational co-operation (see section 5.3.2). This 
may be expressed by district-bound influences on a pupil's school behaviour, school 
achievement, school competence, and school orientation. Adequate research is necess­
ary to make clear whether such effects exist 
In industrialized districts highly educated citizens are usually paid more than in 
mainly agricultural districts. For this reason the main kind of regional activity may 
influence a pupil's school behaviour and school achievement as follows: when a 
region's degree of industrialization gets higher, a pupil will be more stimulated to 
continue schooling in order to get a job or to become better paid (in the future). This 
could be an explanation of Meester and De Leeuw's (1984) research result, who 
found that regional differences in pupils' school careers covary with differences in 
occupational levels. 
Another potentially relevant district variable is the degree of economic activity in the 
region. As young people without a diploma can get a job more easily when the degree 
of economic activity in the region is relatively high (cf. McDougall Young, 1975), the 
decision to work after school-time, to play truant, or to drop out will be facilitated if 
the regional economic activity is high. So a higher degree of regional economic 
activity may cause a pupil to withdraw from education. On the other hand, a low 
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degree of economic activity in the region may also stimulate a pupil to leave education 
early: in this case further schooling seems to have a low career-enhancing value. 
These contrasting tendencies will be mediated by variables related to labour market 
characteristics (i.e. level of unemployment) in the region or district, by the actual 
experience in school, by variables related to the pupil's family (i.e. valuing education), 
and by his or her personal characteristics. 
C.2 The educational system level 
Educational sociologists in particular work at the educational system level: they 
analyse characteristics of the educational system and the relationships of this system 
with other systems in society, for example the economic system (Bowles & Gintis, 
1976; Karabel & Halsey, 1978; Van Kemenade, 1981b; Wesselingh, 1978). 
In this section examination norms at the educational system level will be discussed 
first. Then the social environment of the educational system will be considered. 
C.2.1 Examination norms within the educational system 
Types within the educational system are characterized by general goals that indicate 
which kinds of skills, abilities, or performance education is supposed to stimulate or 
achieve. More important, however, is the content of the final, usually nation-wide, 
examination in different school subjects. These contents and particularly the norms 
used for selection in this examination really determine which knowledge and skills 
have to be mastered. The fact that pupil admission and also pupil selection in 
secondary education is strict (see section 1.1) may be caused by the anticipatory effect 
of the final examination, for it can be expected that these examination norms 
influence the strictness of admission and selection within a school (see section 5.3.1, 
where it is stated that concerns for the school's status may influence the school's 
selection norms on holding pupils back). So examination norms in the educational 
system may directly influence a pupil's educational achievement. 
Educational achievement is defined as the degree to which a pupil's learning-relevant 
performance meets the learning requirements of the educational system. These 
requirements can be differentiated according to the structuring of the educational 
system into different, hierarchically ordered types (see section 1.1). Educational 
achievement refers to the 'total' achievement obtained by a pupil in the educational 
system. This 'total' achievement may consist of (parts of) school careers in different 
schools in different educational types. 
On the basis of his or her educational achievement a pupil chooses between different 
possibilities to act with respect to education. These possibilities are cognitively 
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represented in a cognitive map (see section 1.5.1 ) about education and its alternatives, 
such as earning (some) money, working, and being on the street with friends. The 
educational behaviour is defined as the pupil's learning-relevant actions concerning 
the educational system. 
Educational competence is defined as a pupil's feelings of effectiveness in meeting the 
learning requirements of the educational system. Educational competence will be 
based on the pupil's achievement in education, and on the comparison with the 
educational achievement of other pupils. 
Educational orientation is defined as a pupil's interest in and experienced intensity of 
learning-relevant actions concerning the educational system. 
With the aid of the educational behaviour, educational achievement, educational 
competence, and educational orientation concepts on the one hand, and the examina-
tion norms on the other hand, it is possible to outline an interactional interlevel 
process in order to explain dropping out (cf. section 1.1). Variables at the school level 
(see chapter 5) or district level (see above in this Appendix), or other educational 
system variables, can also be integrated in this theorizing. 
C.22 Social context influences on the educational system 
Relationships of a nation's educational system with other systems in the social 
environment were studied by Beim et al. (1972), and in 'The diploma disease' by 
Dore (1978). Dore compared countries spread all over the world with respect to their 
rate of industrial development, the quality of education, and the meaning of a 
diploma. On the basis of this analysis Dore (1978) formulated a 'late-development 
effect' in three general propositions: 'Other things being equal (...), the later develop-
ment starts (i.e. the later the point in world history that a country starts on a 
modernisation drive): 
- the more widely education certificates are used for occupational selection; 
- the faster the rate of qualification inflation; and 
• the more examination-orientated schooling becomes at the expense of genuine 
education' (p. 72). 
In western industrialized society, influences of the religious system and the economic 
system on the educational system can be traced back for centuries to the beginning of 
this society. Information about the religious system's influences can be found in the 
work of Bowles and Gintis (1976), and in the application of Archer's theory on social 
origins of educational systems to the Dutch educational system in the period 1750-
1820 (see De Geus & De Jeu, 1982). 
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Bowles and Gintis (1976) also presented a historical analysis of the reasons why mass 
public education in the United States of America was stimulated by entrepreneurs in 
the nineteenth century. A main reason found in their analysis was: 'Upbringing in the 
family, evidently, was not adequate training for work in the rising industrial sector' (p. 
162). Another reason they mentioned is the influence schooling has on the noncogni-
tive aspects of learning (the hidden curriculum). This hidden curriculum is relevant to 
the formation of pupil characteristics like: '(...) the habit of attention, self-reliance, 
habits of order and neatness, politeness and courtesy...habits of punctuality' (p. 169). 
According to Bowles and Gintis, both qualification needs of industry greatly influ-
enced the development of the American educational system. In the Netherlands the 
same kind of influences existed, as was explicitly shown in the thorough historical 
analysis of vocational education in the period 1798-1863 by Goudswaard ( 1981 ; see 
also Van der Linden, 1978). 
In contemporary western industrialized societies, at least two sources of influence of 
the social context on the educational system need to be mentioned: the economic 
system, and the government (see also Ritzen, 1983). 
In western economic systems free enterprise' is central (Bowles & Gintis, 1976; 
Ritzen, 1981). Though the economic system and the educational system are relatively 
autonomous, developments in production methods in the economic system are 
mostly followed by adjustments in the educational system. Between entrepreneurs 
and unions in the economic system, there is a more or less permanent latent conflict 
about, among other things, educational goals. Entrepreneurs generally emphasize 
qualification or vocation-oriented goals and conformism-oriented behaviour of pu-
pils, while unions pay attention to vocational goals and want to encourage more 
critical independent behaviour in pupils (see Bowles & Gintis, 1976; Federatie 
Nederlandse Vakbeweging, 1979; Kok, 1983; Van Veen, 1978,1983). This conflict is 
reflected in the educational goals of teachers in different educational types (Leune, 
1981; Mooij, 1978,1980c; Mooij, Bierauns, & Van Middelkoop, 1978). 
In some countries, for example the Netherlands and West Germany, this conflict 
seems institutionalized in the educational system in different secondary educational 
types. This differentiation can be seen as an aspect of the 'correspondence' between 
the educational and economic system (Bowles & Gintis, 1976). As the government is 
responsible for institutionalizing education, the existence of these different secondary 
educational types seems to indicate an influence of the economic system on the 
government 
The economic system can be characterized by diverse kinds of 'structures' such as an 
occupational structure, an income structure, a power structure, and a status structure. 
These structures are highly interrelated and complexly integrated with other variables 
like educational achievement, feelings of independence, and family socialization 
(Bowles & Gintis, 1976; Karabel & Halsey, 1978; Meijnen, 1977). The resulting 
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pattern of variables is called the social inequality pattern. This inequality pattern 
reflects influences of the economic system on various aspects of society. 
The economic system's qualification needs seem to influence the educational system 
(with respect to educational goals, content, methods, organization, and selection). 
These qualification needs then influence, indirectly and through different levels (see 
also chapters 3-5), a pupil's behaviour, achievement, competence, and orientation. 
A government is responsible to the people (electorate) for social processes and social 
events. It can decide about, for example: minimum wages, contracts between entre-
preneurs and unions, compulsory education, educational goals, or educational 
conditions. 
In western industrialized countries a government is elected periodically, so the 
political composition of a government can change. These changes have effects for 
governmental policy. In the Netherlands a Minister in a more progressive government 
(Van Kemenade, 1975) promoted a viewpoint that was more comparable to that of 
the unions, whereas in a more conservative government (see De Jong & Albeda, 
1978) the entrepreneurs' point of view was supported (see also Arts & Brouwer, 
1978; Mooij, 1979b). 
A government legitimates social processes and social inequality relationships. 
Moreover, a government can give school inspectors specific instructions for the 
stimulating and controlling aspects of their task (see section C. 1 in this Appendix). A 
government, then, influences the economic system, the inequality pattern, and the 
educational system. Therefore, the government directly and indirectly (through 
different levels: see also chapters 3-5) influences a pupil's behaviour, achievement, 
competence, and orientation. 
This line of reasoning suggests that pupils who are relatively competent academically 
ensure that, in general, the relatively 'highest' positions in the social inequality 
pattern will be occupied by them. On the other hand, low-achieving pupils will leave 
education early or drop out and, in this way, stabilize this inequality pattern by 
becoming unemployed or 'low' and 'unqualified' workers. 
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APPENDIX D 
AN ATTEMPT TO IMPROVE TEACHING-LEARNING PROCESSES; A 
MANIPULATIVE STUDY 
D.l Introduction 
Doing manipulative or intervention research means playing two roles: being a 
researcher and being an innovator. The researcher has to plan the intervention and to 
effectuate an adequate research design. The innovator in a school has to co-operate 
with teachers, staff, school specialists, and other external specialists in order to make 
the intervention effective for all participants. Playing such a double role has been 
questioned somewhat in the Netherlands (Hoeben, 198S; Van Bruggen, 198S). As 
pointed out by Cronbach (1983), however, the (potential) value of a manipulative 
study is that it produces another kind of information than results from a nonmanipula-
tive study (as in chapters 3-5). This point of view was also expressed by Morris and 
Fitz-Gibbon ( 1978), Lagerweij and Voogt ( 1984), and Creemers ( 1985). As stated in 
the words of Glaser (1976): 'If we continue to think in terms of the standard 
classroom rather than in terms of how schooling can be restructured, then our efforts 
will be seriously attenuated and kept down by the weight of traditional educational 
modes'(p. 315). 
A more general background to guide an intervention was formed by the literature on 
alterable variables in the educational process (cf. Bloom, 1980). Relevant aspects 
seemed to be: more individualized and (more) attractive ways of instruction (Ander-
son, Walberg, & Welch, 1969; Friedman, Filipczak, &. Fiordaliso, 1977) in combina-
tion with the shared responsibility of teacher and pupil in deciding what to learn at 
what moment (Wang, 1979), and the ability of teachers and pupils to discuss ways of 
managing educational and disciplinary processes (Alschuler, 1980). The ideas and 
suggestions on the relevance of these aspects to the functioning of pupils in 
educational situations was also based on the former participant observation in 
SVO-project 0483. It therefore seemed to be desirable to concentrate the intervention 
on the curriculum and the relevant instruction in everyday school practice, at one 
particular school. 
The school selected was known from a participant observation study and represented 
the technical variant of junior vocational education and individual vocational educa-
tion (Ito-ito) (secondary educational types for low-achieving pupils). The selection of 
the school was based on the expectation that co-operation with the (management) 
staff and team would be successful. 
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In May 1981 I proposed to the school-team of the Ito-ito school to co-operate in 
trying to reduce problems in motivation and achievement of the pupils. The proposal 
was presented in a paper that also contained guidelines for the desired curriculum 
development (more individualization, more attractive learning contents and media, a 
more co-operative relationship between pupils and teacher: see Mooij, 1981c, 
1983a). The guidelines were presented and discussed as a kind of orientation in 
adapting education to a pupil; the guidelines did not function as prescribed rules. 
The team proposed to try to involve the Dutch Association for Education of Teachers 
in Vocational Education (Nederlands Genootschap tot Opleiding van Leraren voor 
het Beroepsonderwijs, or NGOLB). One of the tasks this Association fulfils is 
in-service training of teachers with respect to different kinds of differentiation. 
It was decided to ask the Association if one of its trainers could provide such a course 
in this school during the school-year 1981 -1982. About 19 of the 29 teachers and the 
staff wanted to participate in the course, although they would have to do part of it in 
their spare time. A circumstance that positively influenced the decision to work on 
curriculum development were additional governmental facilities the school would get 
from 1981-1985, because of the high proportion of pupils with a 'low' socio-
economic family background (low-ses pupils) in the school. 
In July 1981 the Association agreed to give the course. A guidance group (the staff, 
the school system counsellor (from the community's School Counselling Centre), the 
Association's trainer, and I) coached the training activities. The staff, 18 teachers, the 
school system counsellor, the school social worker, and the author participated. The 
general planning of the activities was: 
1. school-year 1981-1982: course; 
start with curriculum development; 
2. school-year 1982-1983: curriculum development; 
try-out/implementation in the first and second school-
year, 
3. school-year 1983-1984: curriculum development; 
try-out/implementation in all four school-years. 
The curriculum development activities were expected to produce an effect on educa-
tional system variables at the group level (both lesson group and year group), and at 
the school level. More specifically, it was hypothesized that the effects of the 
curriculum development would become evident from gradually higher degrees of 
internal differentiation and teacher's management behaviour at the group level (cf. 
sections 3.2 and 4.3.3), and in a higher degree of educational co-operation at the 
school level (cf. section 5.3). 
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The 'objective' educational system variables were expected to interact with 'subjec-
tive' individual or pupil variables (see chapters 1,3-5). The influences of the system 
changes were hypothesized to be expressed in gradually higher degrees of on-task 
behaviour of the pupils (cf. section 3.2). This hypothesizing contains the criteria and 
norms of the evaluation: see Scheerens, 1983; Judd and Kenny, 1981. 
On the basis of the above information the goal of the manipulative study was defined 
as intervening in a specific school in order to try to improve teaching-learning 
processes, and investigating the intervention process and its effects. 
D.2 A cohort design 
The first school-year was selected as the focus of the research. In the school-year 
1981-1982 the research in the manipulative study coincided with the research in the 
nonmanipulative study of chapters 3-5, because the Ito-ito school also participated in 
the nonmanipulative study. In the school-year 1982-1983 the manipulative research 
was carried out with the new pupils in the first school-year, whereas the nonmanipu-
lative research was done with the pupils in the second school-year. In the school-year 
1983-1984 the manipulative research again took place in the first school-year with 
different pupils. 
In the manipulative study groups of pupils who followed each other in the first 
school-year were the subjects of the research. In such cases Cook and Campbell 
(1979) emphasize the use of a cohort design (p. 126-136). This design is useful 
because cohorts that do and do not receive a treatment can be compared to each 
other. Usually, different cohorts will be very similar because they attend (are selected 
towards) the same school and share the same school environment. 
In Cook and Campbell's (1979) symbols O-variables refer to the measurement of 
pupil variables, whereas X-variables symbolize the treatment. The cohort design to be 
used can then be illustrated as: 
on XI 012 
021 X2 022 
031 X3 032 
1981-1982 1982-1983 1983-1984 
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011 is the measurement of pupil variables at the beginning of the school-year 
1981 -1982. X1 is the group level treatment during this school-year, which is assumed 
to be the same as in foregoing school-years (see the information from participant 
observation in this school in the school-year 1980-1981 in Mooij, 1980e, 1982b). 
012 is the measurement of pupil variables at the end of the school-year 1981-1982. 
The description of the symbols for the two remaining school-years is analogous to 
those of the school-year 1981 -1982. The first measurement year ( 1981 -1982) can be 
regarded as a control or no-change year, because in this school-year curriculum 
changes were neither planned nor realized. 
The O l l , 021 , and 031 results can be compared to find out if any systematic 
differences exist between the three cohorts before the treatment takes place. Informa-
tion about XI, X2, and X3 has to be gathered during the school-years. The relation-
ship of 012, 022, and 032 with O i l , 021 , and 031 respectively will result in 
information about the potential treatment effects on the pupils. 
DJ Operatíonalízatíon and measurement 
Because classes, lesson groups, and year groups (cf. Appendix A) were the same 
during the intervention years, it was not necessary to distinguish class from lesson 
group or year group. For reasons of brevity use was made of the word 'class'. In the 
school-year 1981-1982 there were two first Ito-classes and two first ito-classes; the 
following two school-years had three first Ito-classes and two first ito-classes. 
The variables at the pupil level were operationalized and measured according to the 
procedures used in the nonmanipulative study (see section 4.2.2). In each first 
school-week data on initial school subject achievement (inssach), initial school 
orientation (inschor), and background variables of the pupils were collected by the 
research-team. In the third school-week of each successive school-year the pupils 
completed the questionnaire to measure initial school subject orientation (inssor) and 
initial school subject competence (inssc) for each subject The initial school subject 
competence scores were used in determining the initial school competence 
(inschcom) score: see section 5.2.3. 
At the end of each intervention year pupil data on the same questionnaires and tests 
(excluding the background variables) were collected. 
During the three school-yeare lessons in the school subjects Dutch language, mathe-
matics/arithmetic, and manual dexterity were systematically observed, using the 
observation system described in chapter 3. At the beginning of the third intervention 
year two new trained observers took over. 
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The number of observed lessons in each first school-year is presented in Table D. 1, by 
class and school subject. The total number of lessons observed in each school-year are: 
28, 84, and 109, respectively. In 1983-1984 it was possible to distinguish clearly 
mathematics lessons and arithmetic lessons: see Table D.I. 
Table D.l - Number of observed lessons in each first school-year, by school-year, 
class, and school subject 
1981-1982 
dass 81» 
dassSIb 
class8 Id 
class 81e 
1982-1983 
class 82a 
class 82b 
dass 82c 
class 82d 
class 82e 
1983-1984 
class 83a 
class 83b 
class 83c 
class 83d 
class 83e 
Ito/ito 
Ito 
Ito 
ito 
ito 
Ito 
Ito 
Ito 
ito 
ito 
Ito 
Ito 
Ito 
ito 
ito 
number of 
pupfls 
26 
26 
15 
15 
18 
18 
16 
17 
16 
17 
21 
23 
18 
16 
Dutch 
language 
2 
3 
3 
2 
10 
6 
6 
5 
5 
5 
27 
7 
9 
8 
9 
6 
39 
math/ 
arith 
2 
2 
2 
2 
8 
5 
5 
6 
5 
5 
26 
math arith 
1 6 
5 
5 1 
2 4 
4 4 
17 15 
manual 
dexterity 
2 
2 
3 
3 
10 
6 
6 
6 
6 
7 
31 
6 
8 
7 
7 
10 
38 
total 
28 
84 
109 
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With respect to the data of the school-year 1982-1983, separate interobserver 
reliability coefficients (kappas) were computed and separate scale homogeneity 
coefficients on teacher's management behaviour and internal differentiation were 
determined for each measurement. Because all these results hardly deviate from those 
given in chapter 3, they will not be presented here. At the beginning of the school-year 
1983-1984 the operationalizations and response procedures of the variable 'lesson 
task' and the scales on Heacher's management' and 'lesson differentiation' were 
changed to improve the scoring, so their results cannot be compared to those from 
earlier years. 
At the school level the degree of educational co-operation was determined by a 
structured observation procedure (see section 5.3.3). 
In accordance with Cronbach (1983) attention will be given to the intervention 
process (in section D.4) and to its effects (in sections D.5 - D.6). 
D.4 The intervention process 
The course given by the Association's trainer started at the beginning of the school-
year 1981-1982 (August 1981). The content was set out in about 20 booklets. The 
first booklets concentrated on educational differentiation concepts, then attention was 
given to measurement of pupil variables like verbal and nonverbal intelligence, 
reading speed, reading comprehension, and arithmetic skill. 
However, instead of working with 'abstract' tests the staff and teachers wanted (a) to 
order the objectives of each curriculum or school subject course, (b) to determine 
each pupil's level of knowledge or skill in relationship to those objectives, and (c) to 
develop the curriculum content and procedures in such a way that as many pupils as 
possible would be interested in learning. They wanted to do this step by step: 
development of a curriculum unit; try it out in actual lessons; introduction of changes; 
then development of a following unit. The staff and teachers tried to get optimal 
support for their curriculum development activities. Incidental assistance was given 
by the National Pedagogic Centres (Landelijke Pedagogische Centra). Staff and 
teachers visited other schools, which also resulted in useful information. 
At the end of October 1981 the teachers split up into seven curriculum groups: Dutch 
language, English language, mathematics/arithmetic, manual dexterity/creative 
drawing, mechanical techniques, installation techniques, and social studies. The 
members of the guidance group - excluding the trainer - divided themselves into the 
groups. It was acknowledged that splitting up into curriculum groups could lead 
to further diversification in curriculum development. This was considered acceptable 
because it would not be wise to separate the school subject teachers from the interest 
in their own curriculum. 
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In the guidance group it was deemed important to co-ordinate the available informa-
tion. Therefore, one teacher accepted the task of gathering and co-ordinating the 
relevant information. Furthermore, the developmental activities were put on the 
agenda of each (complete) school-team meeting in order to keep the non-
participating teachers informed. The parents were also given some information 
during yearly meetings at school. 
Within each curriculum group a specific kind of discussion, planning, and working 
pattern seemed to develop. The Association's trainer spent almost all of his time (one 
day a week) with separate curriculum groups; once a month ail participants met to 
discuss progress, problems, and decisions to be taken. 
In order to incorporate the whole school-team into the innovation activities, the 
guidance group planned a meeting in June 1982. After presenting an overview of the 
developmental activities to the team, a paper on the (desired) instructional system 
within the school was discussed and some proposals for the school-year 1982-1983 
were made (see Mooij, 1982a, Appendix 13). 
In the last months of this first intervention year attention was also paid to the teacher's 
management behaviour and to ways to create, maintain, or change behaviour rules 
for pupils. In co-operation with some teachers an overview was made of class-room 
rules and strategies. At the end of the school-year a concept-version of the overview 
was discussed in a school-team meeting. The discussion showed that teachers knew a 
lot about their own and each other's class-room management strategies, and that it 
was not easy to have the most 'rigid' teachers discuss other ways of behaviour. A 
changed version of the class-room rules (see Mooij, 1982a, Appendix 14) was 
discussed at a school-team meeting on the first day of the school-year 1982-1983. In 
this version the co-operation between teacher and pupils in setting rules and adher-
ence to them, and the pedagogic value of reinforcing desired pupil behaviour were 
emphasized. 
Because of an expected decrease in the number of pupils, the Ito-ito school started to 
co-operate with another Ibo-school at the beginning of the second intervention year. 
Government policy promoted co-operation between and the merging of schools. For 
both schools co-operation seemed desirable. 
All teachers of the Ito-ito school and 13 teachers of the other school participated 
in curriculum development activities. All in all 40 teachers participated, forming 12 
school subject specific curriculum groups. The Association was now willing to let two 
of their trainers run the 'course'. The second trainer and the staff of the second school 
were included in the guidance group. 
In the course of time it became evident that the staff of the other Ibo-school wanted to 
merge both schools. The staff of the Ito-ito school did not want to merge, but was 
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interested only in co-operation in curriculum development. The staff of the other 
school wanted to merge first, and then co-operation was supposed to follow. In the 
course of this intervention year this conflict paralysed the functioning of the guidance 
group: the group hardly met and discussions about educational matters took place 
informally with exclusion of the other school's staff. At the end of the school-year 
both schools agreed to stop the 'co-operation', except within the English language 
group where teachers from both schools continued their activities. 
At the start of the third intervention year4he idea to hold a workshop on the progress 
made in each curriculum group developed and the curriculum groups were asked to 
present their activities to date at the workshop. They should concentrate on how 
lessons were given three years ago, and how (parts oí) one or more newly developed 
lessons were improved. The school-team reacted positively and, at a school-team day 
in December 1983, lessons were demonstrated in the school subjects: Dutch lan-
guage, English language, arithmetic, manual dexterity, general techniques, and 
mechanical techniques. The 'lessons' were shown to the teachers; no pupils were 
present. The workshop was planned during the first two hours of this day, but the 
teachers were enthusiastic about what they saw and asked the staff to change the day's 
program to be able to see more. The workshop seemed to have positively influenced 
the teachers' idea of self-evaluation. They had more faith in the idea that they 
themselves were able to change lessons into more attractive and effective interaction 
processes. This feeling seemed strengthened by the initiative of a journal to publish an 
interview on the educational innovation (see Buskes, Küppers, & Van den Hoven, 
1984). 
Within the guidance group it was proposed that teachers could visit each other's 
lessons in order to learn from each other. After checking with the teachers, this 
was done from March 14th till April 13th 1984. During each visit a group of 5-7 
teachers observed a colleague's lesson. After the lesson they were asked to complete 
an evaluation sheet. Only about 30% of the planned visits were realized. The reason 
seemed to be reluctance to let other teachers come into the class-room while a 'real' 
lesson was going on. 
In June 1984 a workshop like the one in December 1983 was held by four curriculum 
groups (they did not participate in the December presentation). On the same day the 
school-team discussed content-related and organizational alternatives concerning 
pupil counselling and educational development within the school. Essential to the 
alternatives was a change from locating-a-problem-in-a-pupil to trying to find out 
which conditions (at home, in the neighbourhood, at school) could improve a pupil's 
functioning. 
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D.5 Curriculum development overview 
The curriculum development and most important problems in five of the school 
subjects, in the period September 1981 - June 1984, are summarized below. The 
overview is based on information provided by the Association's trainer(s), which was 
discussed in the guidance group. The five school subjects are the ones included in the 
research: 
Dutch language. 
1981-1982: - planning to use tests for text explanation, reading difficulty, and 
determining a pupil's starting level in reading; 
1982-1983: · working on an individual programme for reading comprehension; 
• integration of games, creative activities, and drama activities in the 
curriculum; problems because teachers from two different schools 
have different views on this school subject; 
1983-1984: - working with an individual programme for reading comprehension is 
possible at the end of the school-year, 
• planning a tape-recorded programme on speaking and listening-, 
- integration of games, creative activities, and drama activities in the 
curriculum; 
English language. 
1981-1982:· planning to use a differentiating (basis-enrichment) English language 
method; 
1982-1983: - implementation of the differentiating method 'Look'; 
1983-1984: - the method is doing well in Ito, but problems have arisen in ito (here 
some kind of speed differentiation is also necessary); 
- the learning content presentation has to be diversified (speaking, 
listening, playing games); 
mathematics/arithmetic. 
1981-1982: · wanting to use the basis-enrichment mathematics textbook as it 
should be used; 
- wanting to use this book in ito too; 
- planning the use of an individual arithmetic programme (on task 
cards) in Ito and ito; 
1982-1983: - starting the differentiated use of the mathematics book in Ito and ito; 
- starting the use of the individual arithmetic programme; 
1983-1984: - in mathematics: working on diagnostic tests and final tests; 
- in arithmetic: using the individual programme; wish to change the 
linear programme into a more extensive concentric programme; 
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manual dexterity. 
1981-1982: - four mastery levels are distinguished and individual lesson tasks are 
written; 
- rebuilding the class-rooms in order to combine two class-rooms and 
to construct separate locations for practice and for theory; 
1982-1983: - more individualization of task completion by pupils; 
1983-1984: - extension of the individual lesson tasks; 
gymnastics: 
1982-1983: - wanting to work on more individual variation in the curriculum; 
- discussion about evaluation of a pupil's achievement; 
1983-1984:- ditto. 
D.6 Measurement results 
D.6.1 Initial differences between the cohorts 
The first topic to be considered is the possibility of differences between the three 
cohorts at the beginning of each school-year, because such differences may influence 
the occurrence of treatment effects. With respect to these potential initial differences it 
was found that there are no systematic differences between the scores of the cohorts 
on initial school subject achievement, initial school orientation, background varia-
bles, initial school subject orientation, and initial school subject competence. 
A systematic within-cohort finding concerns achievement and background differen-
ces between ito-classes and Ito-classes: ito-pupOs score lower on achievement and 
father's occupation (cf. also Table 43 in section 6.2). For this reason ito-classes will be 
distinguished from Ito-classes, if appropriate. 
D.6.2 Treatment characteristics, by school-year 
The mean percentages and means of lesson variables resulting from the structured 
observation in three school subjects are given in Table D.2. The results in Table D.2 
reveal that, in the second and third intervention year, in Dutch language lessons the 
pupils are organized somewhat more in subgroups or individually than in the first 
intervention year (orgpupils rises from 20 to 33 and 34). In the second year the 
learning content is transmitted less in an oral or written way, and more visually; in the 
third year this is the same as in the first intervention year. 'Creative' drops from 10% to 
0% in the course of the intervention. Both teacher's management behaviour and 
internal differentiation score somewhat higher in the second year. 
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Table D.2 - Mean percentages and means of the structured observation of lessons, by school subject and school-year 
Dutch language malhematics/ariikmetic 
1981-1982 1982-1983 1983-1984 1981-1982 1982-1983 1983-1984 
math arith 
(n= 10) (n = 27) (n = 39) (n = 8) (n = 26) (n=17) (n = 15) (n = 10) (n = 31) (n = 38) 
manual dexterity 
1981-1982 1982-1983 1983-1984 
orgpupils 
lesson task 
repetition 
oral 
written 
visual 
constructive 
creative 
teachmanag 
intdif 
numbpup 
lesson ti me 
20 
03 
07 
82 
78 
00 
00 
10 
4.48 
1.34 
18.62 
2.80 
33 
01 
00 
67 
67 
19 
00 
07 
4.76 
1.61 
15.56 
2.63 
34 
a 
07 
85 
84 
03 
01 
00 
a 
a 
17.24 
1.35 
54 
00 
13 
71 
83 
17 
00 
00 
4.77 
1.28 
19.33 
3.38 
60 
38 
12 
56 
84 
00 
00 
00 
4.61 
1.95 
15.21 
3.31 
41 
a 
06 
78 
75 
06 
00 
00 
a 
a 
17.41 
3.59 
93 
a 
00 
82 
98 
00 
00 
00 
a 
a 
14.59 
2.93 
67 
60 
00 
60 
33 
07 
68 
57 
4.58 
3.99 
17.45 
1.70 
56 
53 
00 
58 
50 
19 
52 
49 
4.93 
3.19 
15.38 
2.97 
67 
a 
00 
79 
64 
10 
66 
66 
a 
a 
16.75 
3.50 
aln the school-year 1983-1984 the operationalization <¿ this variable was changed (to improve the sooting); therefore the data of this year are not directly 
comparable to those of the previous yean. 
The mathematics/arithmetic observation results in Table D.2 show an increase in 
pupils working in subgroups or individually, which must be ascribed to the individual 
arithmetic course (see the school-year 1983-1984: in mathematics the mean percen-
tage on orgpupils is 41, and in arithmetic it is 93). This course also seems to effect a 
reduction in the number of repetitions. In the second year the oral and visual 
transmission is reduced. Moreover, teacher's management behaviour is slightly lower, 
while the degree of internal differentiation is higher. 
In manual dexterity, transmission of learning content in an oral or written way 
increases in the course of the intervention years: see Table D.2. This may be due to the 
introduction of'theoretical' lessons and the individual task cards. The mean percen-
tages on constructive and creative are lower in the second year; creative is higher in 
the third year. In the second year teacher's management behaviour is higher and the 
degree of internal differentiation is lower than in the first year. 
Another way to estimate lesson changes in the course of the intervention programme 
is to use the categorization of the lesson (cf. section 3.3.2). The variable used is 'no 
differentiation among pupils' (scored 0) versus 'pupils can learn different things 
through a differentiated learning content' (scored 1). The percentages of lessons 
characterized by a differentiated learning content are given in Table D.3, by school-
year and school subject. The percentages in Dutch language and arithmetic confirm 
the change towards internal differentiation. In manual dexterity this percentage 
becomes lower, as in Table D.2. 
Table D.3- Percentages of lessons characterized by a differentiated learning content, 
by school-year and school subject 
school-year 
1981-1982 
1982-1983 
1983-1984 
school subject 
Dutch language 
0 
15 
15 
mathematics 
12 
46 
4 
arithmetic 
93 
manual dexterity . 
90 
68 
66 
The measurement results on the school's degree of educational co-operation consist of 
the mean and rank order (of the Ito-ito school among the 10 schools in the nonmani-
pulative study: see chapter 5) in each intervention year. The means and rank orders 
(in parentheses) of the Ito-ito school are: 3.87 (6), 3.74 (3), and 4.13 (2), respectively. 
This result points to a slight increase of educational co-operation by mean and a 
sizable increase by rank. 
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The information from the structured observation of lessons in Tables D.2 and D.3 
shows an increase in internal differentiation in Dutch language and arithmetic, and an 
increase in teacher's management behaviour in Dutch language and manual dexter-
ity. In this last school subject the degree of internal differentiation decreases. In two of 
the three school subjects the hypotheses on the effects of the curriculum development 
(see section D.l) therefore seem to be supported. In manual dexterity the school 
subject teachers wanted the reduction in internal differentfation. Furthermore, the 
school's degree of educational co-operation increased somewhat in the course of the 
intervention. This is also in accordance with the hypothesis in section D.I. 
D.6.3 Pupil effects, by school-year 
A first effect of the introduced curriculum changes on the pupils could be noticed in 
the pupils' task behaviour during the lesson. It was expected that the intervention 
would lead to a gradually higher degree of on-task behaviour (see section D.l). 
The results of structured observation with respect to task behaviour are presented in 
Table D.4. The mean percentages show a trend contrary to expectation: in Dutch 
language, mathematics/arithmetic, and manual dexterity the degree of pupils' on-task 
behaviour decreases during the intervention period. In general, the percentages of 
pupils behaving off-task and paying attention to behavioural rules increase. In Dutch 
language the percentage of waiting behaviour increases during the three intervention 
years, but in arithmetic and manual dexterity this percentage decreases. 
A second kind of potential effect of the introduced curriculum changes on the pupils 
will be checked in an exploratory way. This effect could be found in school-year 
specific changes in the dependency on initial status in the achievement, competence, 
and orientation variables (cf. the ATI processes and effects in section 4.3.3). Within 
each class the orientation and competence scores in a school subject at the end of a 
school-year were regressed on the respective scores at the beginning of the school-
year. The resulting b coefficients for each class are presented in Table D.S. 
In Table D.5 b coefficients with a value of at least twice their standard error are 
marked with an asterisk. The orientation of pupils towards Dutch language in the first 
year shows three asterisks (out of four); in the second year no asterisk is present; in the 
third year asterisks are found only in the two ito-classes. This orientation trend may 
indicate that, in the second year and in the third year (only for Ito-pupils), the changes 
due to curriculum development (integration of games, creative activities, and drama 
activities: see section D.5) differentially influence the pupils' orientation towards 
Dutch language. The dependency on initial status in competence in Dutch language 
does not seem to change during the intervention years. 
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Table D.4 - Mean percentages of pupils' task behaviour during lessons, by school subject and school-year 
Dutch language maihemaäcs/aiühmetic manual dexterity 
1981-1982 1982-1983 1983-1984 1981-1982 1982-1983 1983-1984 1981-1982 1982-1983 1983-1984 
math irith 
(o= 10) (n = 27) (ii = 39) (n = 8) (n = 26) (n = 17) (n = 15) (n = 10) (n = 31) (n = 38) 
on-lask academic 
on-task procedural 
waiting 
off-task 
rules 
can't Idi 
68 
18 
07 
05 
00 
02 
59 
16 
16 
06 
03 
00 
52 
08 
19 
19 
02 
00 
79 
02 
15 
04 
00 
00 
56 
12 
17 
12 
02 
00 
55 
06 
18 
15 
06 
00 
48 
11 
08 
29 
04 
00 
48 
26 
20 
05 
00 
00 
42 
31 
10 
07 
08 
02 
43 
24 
15 
14 
04 
00 
Table D. 5 - Dependency on initial status in school subject orientation and competence, 
by school-year and class 
1981-1982 
orientation 
Dutch language 
English language 
math/arith 
manual dexterity 
gymnastics 
competence 
Dutch language 
English language 
math/arith 
manual dexterity 
gymnastics 
1982-1983 
orientation 
Dutch language 
English language 
math/arith 
manual dexterity 
gymnastics 
competence 
Dutch language 
English language 
math/arith 
manual dexterity 
gymnastics 
lower technical education 
Oto) 
class 81a 
.41* 
.01 
.32 
.52 
.42* 
24 
.43 
36 
.19 
3\ 
dass82a 
.08 
1.00* 
.06 
.19 
1.13· 
.47 
Эй 
.00 
.07 
lì 
class 8 Ib 
.49* 
.11 
.71* 
.21 
.62* 
.54* 
.46* 
.71· 
.65* 
.82* 
class 82b 
.57 
.71* 
.39 
.60* 
.77* 
.54 
.40 
.39 
.93* 
.61 
dass 82c 
.37 
.36 
2% 
.37 
.12 
.22 
.43 
.45* 
-.05 
.37 
mdividual technical education 
(ito) 
class 81d 
.59* 
J3 
.08 
.41 
.10 
.38 
1.00* 
.20 
.83* 
.62* 
class 82d 
.30 
.28 
.25 
-.14 
-.10 
.74* 
.50 
.35 
.04 
.11 
class 8 le 
.25 
.29 
.19 
.36 
.31 
.16 
.33 
.24 
.14 
.68* 
class 82e 
.66 
.36 
.52* 
-.23 
1.41* 
.06 
.86* 
1.01· 
.04 
.83 
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Table D.5 continued 
19S3-Ì9S4 
orientation 
Dutch language 
English language 
math/an th 
manual dexterity 
gymnastics 
competence 
Dutch language 
English language 
math/ari th 
manual dexterity 
gymnastics 
class 83a 
.45 
.47 
.62· 
.09 
.64* 
-.11 
.55· 
.49· 
.04 
.64· 
class 83b 
.26 
.35 
.70· 
.43 
.39· 
.24 
.44 
.59* 
.08 
27 
class 83c 
.41 
.68· 
.53* 
.22 
.08 
JO· 
.58· 
.61· 
.18 
-.07 
class 83d 
1.25· 
1.01· 
1.01* 
.17 
.75· 
.31 
.33 
.73· 
.72· 
.56· 
class 83e 
.72* 
.43 
.37 
.02 
.99· 
.44 
.43· 
.34 
.04 
.64· 
Note. В coefficients marked with an asterisk have a value of at least twice their standard error. 
The pupils' orientation towards English language in the second and third year is 
somewhat more dependent on the initial orientation status than in the first year. In the 
second and third year a new, differentiating method was used (see section D.S). In the 
third year there is also a tendency towards more dependence on initial status in 
competence in English language. 
In mathematics/arithmetic the dependency on initial status in both orientation and 
competence in the third year is relatively higher than in the first and second year. This 
may be interpreted as an effect of the individual programme in arithmetic (see section 
D.5). 
In manual dexterity no clear changes seem to occur with respect to the degree of 
dependency on initial status in orientation and competence. 
In gymnastics no clear differences between intervention years can be discovered for 
the Ito-pupils: see Table D.5. In the ito-classes the dependency on initial status in 
orientation towards gymnastics is growing, whereas the dependency on initial status 
in competence decreases in the second year and is restored in the third year. 
The available information (cf. section D.5) provides no basis to interpret these 
findings in a plausible way. 
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The information on dependency on initial status in school subject achievement 
(ssach) is presented in Table D.6. No clear indications of changes in either Dutch 
language or mathematics/arithmetic can be discovered. This may occur because the 
learning content is not explicitly controlled or varied. 
Table D.6 · Dependency on initial status in school subject achievement, school 
orientation, and school competence, by school-year and class 
1981-1982 
ssach 
Dutch language 
math/arith 
schor 
schcom 
1982-1983 
ssach 
Dutch language 
math/arith 
schor 
schcom 
1983-1984 
ssach 
Dutch language 
math/arith 
schor 
schcom 
bwer technical education 
(ho) 
dass 81a 
.01 
.39* 
.87* 
.06 
dass 82a 
22 
.56* 
-.64 
.15 
dass 83a 
.11 
35 
-23 
53* 
dass 81b 
.46* 
.42* 
.40 
.75* 
dass 82b 
.60 
.88* 
-.20 
.58* 
dass 83b 
.66* 
.35 
-.31 
.44* 
dass 82c 
.78* 
-.09 
-.60* 
.88* 
dass 83c 
26 
1.00* 
-.35 
.31* 
(¡to) 
dass 8 ld 
.09 
.76 
.80* 
.68* 
dass82d 
.27 
.74* 
-.33 
.50 
dass 83d 
-
-
-.89* 
.87* 
class 81e 
.53* 
-.31 
-.18 
.12 
class 82e 
.36 
.34 
.00 
.62 
class 83e 
-
-
-.12 
.43* 
Note. The abbreviations are: school subject achievement (ssach), school orientation (schor), and school 
competence (schcom). В coefficients with an asterisk have a value of at least twice their standard error. 
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В coefficients for dependence on initial status in school orientation and school 
competence are also given in Table D.6. In the first intervention year initial school 
orientation usually contributes positively to school orientation (schor), but in the 
second and third intervention year this contribution has become negative. On the 
other hand, the pupils' dependence on initial status in school competence (schcom) is 
stimulated in the third intervention year. 
D.7 Discussion 
In the school-year 1981-1982 two-thirds of the teachers and the whole staff of the 
Ito-ito school discussed educational innovation within the teaching-learning situation 
and within school, and they developed a relevant strategy by organizing themselves in 
curriculum groups and installing a co-ordinating group (the guidance group). They 
wanted external advisors to join them, and co-operated now and then with external 
specialists. Their main motive to do this 'extra' work was the improvement of their 
everyday work in terms of the potential reduction of pupil demotivation and the 
stimulation of pupil achievement 
In the school-years 1982-1983 and 1983-1984 the curriculum development activities 
were intensified to produce more individualized and more attractive lessons. The 
development of curriculum material was not without difficulties: there were co­
operation problems, co-ordination problems, organizational problems with another 
school, time problems, and expert problems (the teachers were not curriculum 
specialists; learning problems were not easy to identify and - if identified - it was often 
not clear how to deal with them effectively). 
In spite of the many problems, the Ito-ito school-team was clearly learning to cope 
with its innovating role: educational innovation became a regular conversation and 
meeting topic; the teachers became more self-confident in their innovational role, and 
showed this development to themselves and to persons and organizations outside 
school. 
The research results of structured observation of lessons in Dutch language and 
arithmetic in three successive first school-years showed a trend towards internal 
differentiation, but in manual dexterity the internal differentiation became less 
(probably because of the creation of a separate class-room for theory: see section 
D.S). Teachers' management behaviour in Dutch language and manual dexterity 
increased in the second intervention year. The school's degree of educational co­
operation increased slightly during the intervention years. The attempt to activate the 
school in order to try to improve teaching-learning processes therefore seemed to be 
realized (see the goal of the study in section D.l). 
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Contrary to expectation, however, the pupils showed a reduction in on-task behav-
iour during the lesson. Different school subject specific potential effects on the 
dependence on initial status in school subject orientation and school subject compe-
tence of pupils were found. The pupils' school orientation seemed to be negatively 
influenced by the intervention; their school competence became more stable. 
Those results support the belief that educational system variables at the group level 
and school level interacted with and influenced the pupils' task behaviour during the 
lesson (cf. chapter 3) and their school subject competence, school subject orientation, 
school competence, and school orientation during the school-year (cf. chapters 4-5). 
These pupil effects are partly related to educational subtype differences (Ito-ito) and 
to differences between classes (for example, class 81 b is an unusually stable class: see 
Tables D.5 and D.6). 
The (assumed) intervention effects on the pupils are not unequivocally positive. This 
is particularly true for the reduction in the pupils' on-task behaviour. These pupil 
effects may be due to irregularities associated with the curriculum development 
process: teachers tried out parts of a renewed curriculum during a lesson; teachers 
may have had less time to prepare 'ordinary' lessons; teachers were not yet familiar 
with the most adequate organization and preparation of new lessons; teachers became 
more permissive in allowing waiting and off-task behaviour, because more school-
team meetings were held, fewer lessons were given (which disturbed regular school 
activities and pupils' concentration); pupils had to get used to new organizational and 
management procedures. It is likely that such irregularities weigh relatively heavily at 
the start of a curriculum development process, because teachers have to find a 
possibly better learning content and procedure, try these out, and change parts in 
attempts to improve them. In a later phase of educational innovation these disturbing 
effects might be less serious. However, the diagnosis of learning problems and the 
attempts to reduce them would require the assistance of experts in these fields. 
Recently it has been stated that curriculum development should be carried out by 
teachers in particular (Olson, 1983; Schwab, 1983). A consequence of the above 
research results, however, is that teachers who take part in such innovation should be 
given considerable external support (see also Appelhof, 1984; Meesterberends-
Harms, 1986). In fact, the results in this Ito-ito school reveal that curriculum develop-
ment specialists, educational psychologists, specialists in psychological functioning, 
and ortho-pedagogists should co-operate with teachers in developing adequate cur-
ricula (cf. also Van der Wissel, 1984). The co-operation of teachers should only 
consist of judging and applying new curriculum parts; their usual teaching should not 
be burdened by curriculum development activities. 
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STELLINGEN bij het proeßschrift 
'Interactional multi-level investigation into pupil behaviour, achievement, 
competence, and orientation in educational situations' 
Ton Mooij, 1987 
1. Gedrag, prestaties en opvattingen van leerlingen zijn mede een uiting van de 
mate waarin onderwijssysteem-kenmerken van verschillende niveaus als motief 
functioneren. 
Dit proefschrift 
2. De multi-niveau benadering van onderwijsprocessen en -effecten resulteert in 
een verscherping van theoretische inzichten en een vergroting van de onder-
zoeksopbrengst met betrekking tot deze processen en effecten. 
Dit proefschrift 
3. Problemen van leerlingen in schoolvakken kunnen preventief verminderd 
worden door (a) het ontwikkelen en gebruiken van curricula met behulp 
waarvan elke leerling(e): in voldoende mate kan presteren, beoordeeld kan 
worden naar inspanning, zich bekwaam kan achten, en qua prestatie vergeleken 
kan worden met een standaard, en (b) het bevorderen van de juiste management-
gedragingen van elke leerkracht. 
4. Hoewel onderzoeksresultaten omtrent interne differentiatie in de onderwijs-
praktijk vaak suggereren dat deze differentiatie geen of negatieve effecten op 
leerlingen heeft, dient duidelijk beseft te worden dat interne differentiatie nog te 
weinig kans heeft gehad zichzelf te bewijzen. 
5. De conclusie van Cronbach dat: 'The majority of studies of educational effects -
whether classroom experiments, or evaluations of programs, or surveys - have 
collected and analyzed data in ways that conceal more than they reveal. The 
established methods have generated false conclusions in many studies.' is in 1987 
nog even geldig als in 1976. 
Zie: L. J. Cronbach (1976). Research on classrooms and schools: formulation 
of questions, design, and analysis. Stanford: Stanford University, 
Stanford Evaluation Consortium (preface). 
6. 'Inzwischen ist ein Punkt erreicht, wo nicht nur Anwendungen von Theoriefort-
schritten der Grundlagenforschung profitieren, sondern umgekehrt auch die 
Motivationstheorie einen Realitätstest in der Praxis zu bestehen hat und von dort 
entscheidende Impulse zur weiteren Klärung empfangen kann.' Dit proefschrift 
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